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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 0a30BOTO YypOBHS MO MaTeMaTHKE IJii OCHOBHOT'O OOIIEro oOpa3oBaHUs
pazpaboTana Ha OCHOBE (yHIAMEHTAJIBHOTO sAjpa oOmero o0pa3oBaHHUS M B COOTBETCTBHH C
tpeboBanusamMu @I'OC k cTpyKType u pe3yiapTaTaM OCBOSHHsSI OCHOBHBIX 00pa30BaTEeNbHBIX MPOrpamMM
ocHOBHOrO o61iero oopazoBanus FO.H. Makaperuera, H.I'.Munmtoka, K.M.Hemkosa, C.b.CyBopoBa ajis
7-9 xnaccoB K yueOHUKY «Anredpa» nznarenscra «lIpocsemenue» ans 7, 8, 9 KJIacCoB U MPOrpaMMBbI
u aBtopckoit mporpammbel JI.C. Artanacsna, B.®. byry3oBa, C.b. KagomuieBa mo reomerpun st 7-9
KJIacCcOB K yueOHuKy «I'eomerpusi» m3aarenbcrBa «IIpocsemenue» mist 7, 8, 9 kimaccos.

Hemnu:

e OBJAJIeHHe CHCTEMOI MaTeMaTHYeCKUX 3HAHUM M yMEHUH, HEOOXOIMMBIX AJisi MPUMEHEHHS B

MIPaKTUYECKON AESITEIbHOCTH, U3YUYEHUS! CMEXKHBIX JUCLMILINH, IPOI0JIKEHUS] 00pa30BaHuUs;

® MHTe/UIeKTyaJlbHOe pa3BuTHe, (OPMUPOBAHHE KAaYECTB JIMUHOCTH, HEOOXOAUMBIX YEJIOBEKY IS

MIOJIHOIICHHON JKU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH MBICIH, KPUTHUYHOCTD

MBIIUICHUS, WHTYHUIUS, JIOTHYECKOE MBIIUICHHE, JJIEMEHTBhl aJITOPUTMUYECKON KYJIbTYPHI,

MIPOCTPAHCTBEHHBIX MPEICTaBICHUI, CHOCOOHOCTh K IPEOJAO0ICHHUIO TPYTHOCTEH;

e ¢dopMupoBaHue NpeacTaBIeHHUI 00 HIEAX U METOJaX MaTeMaTHKU KaK YHUBEPCAIbHOTO S3bIKa

HayKH U TEXHUKH, CPEACTBA MOAEIMPOBAHNUS SBJIEHUHN U MIPOLIECCOB;

e BOCIHHMTAHHE KYyJIbTYpbl JUYHOCTH, OTHOLIEHHS] K MaTEMAaTUKE KaK K YacTH OOIIEeYeI0BEYECKOM

KYJIbTYpPbl, IOHUMaHUE 3HAYUMOCTH MAaTEMaTUKHU Il HAy4YHO-TEXHUYECKOIO IIPOrpecca;

¢ pa3BUTHE BHIUYUCIHUTEIHHBIX U (HOPMATHLHO-OTICPATUBHBIX alreOpandecKuXx YMEHUH 10 YpOBHS,

MO3BOJISIIOIIETO YBEPEHHO HKCIONb30BaTh UX MPU PEIICHUH 33Jad MaTeMaTHUKd M CMEKHBIX

npenMeToB (pu3nKa, XUMHEs, OCHOBBI WH()OPMATUKH M BBIYUCIUTEIBHON TEXHUKH), YCBOCHHUE

anmnapara ypaBHEHHMI U HEPABEHCTB KaK OCHOBHOT'O CPEACTBA MAaTEMAaTHUYECKOTO MOAEIUPOBAHUS

MPUKJIAJHBIX 3a/ay, OCYyIIEeCTBIeHHE (YHKIMOHAJIBHOM NOATOTOBKM IIKOJIBHUKOB. B xoxe

M3y4YEeHUs Kypca yJalluecs OBJIaIeBatoT MPUEMaMHU BBIYMCIICHUM Ha KaIbKYJIATOPE.

Co3HaTeNbHOE OBJIAJICHUE YYAlTUMHUCA CHUCTEMON MaTEeMaTHYECKUX 3HAHUW U yMEHUH
HE00XO0IMMO B MIOBCEAHEBHOW KU3HU JJIs1 H3yYEHUS] CMEKHBIX JUCIMILTUH U MPOJIOJDKEHUS 00pa30BaHusl.

[TpakTHyeckasi 3HAYUMOCTD IIKOJBHOTO Kypca MaTeMaTUKH 00YCIIOBJIEHA TEM, YTO €€ 00BEKTOM
SIBJISIFOTCA  KOJIMYECTBEHHBIE OTHOILECHMS JEHCTBUTENIBHOIO Mupa. MareMarnyeckas MOArOTOBKa
HEoOXoauMa Il TIOHMMAHHS TPUHIMIIOB YCTPOWCTBA M HCIOJIB30BAHMUS COBPEMEHHON TEXHUKH,
BOCHPUATHS HAYYHBIX U TEXHUUECKUX MOHATHIA U uaei. MareMaTHKa sIBISIETCA SI3bIKOM HAyKH U TEXHHUKH.
C e€ noMOIIbIO MOJENIUPYIOTCS U U3YYaIOTCS SBJICHUS U MPOILECCHI, IPOUCXOISALINE B IPUPOJIE.

Matemartuka sIBIsieTCS OJHHM M3 OMOPHBIX MPEAMETOB OCHOBHOM IIKOJBI: OHa OOecreuynBaeT
M3YYEHHE JIPYTruX AUCLUUIUIMH. B mepByio ouepesb 3T0 OTHOCUTCS K IpeaMeTaM €CTECTBEHHO-HAay4YHOTO
IIUKJIA, B YACTHOCTH K (hu3uKe. Pa3BUTHE JTOrHUECKOTO MBIIICHUS YIaIUXCsl TPH 00YIeHUN MaTEMAaTHKE
CHOCOOCTBYET YCBOEHHUIO MPEAMETOB TIyMaHWTapHOro uukia. [IpakTudeckue yMeHHS U HAaBBIKU
MaTEeMaTHYECKOr0 XapakTepa HEOOXOMUMBI [UIsi TPYAOBOM U TPO(dEeCCHOHATBHOW MOATOTOBKHU
ITKOJILHUKOB.

Pa3Butre ywammxcsi TPaBUIBHBIX TPEACTABICHHH O CYIIHOCTH M MPOUCXOXKICHUH
MaTEeMaTHYeCKUX aOCTpakUUi, COOTHOLICHUH pEATbHOTO W HJCAbHOTO, XapakTepe OTPaKeHHs
MaTeMaTUYeCKOW HAYKOU SIBJICHHUI U TTPOIIECCOB PEATbHOTO MUPa, MECTE aJIreOphl B CUCTEME HAayK U POJIH
MaTEeMaTHYECKOTO MOJIEIMPOBAHNS B HAYYHOM MMO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO
HAay9HOTO MHPOBO33PCHHS YYAIUXCA W KAYECTB MBINIICHUSA, HEOOXOMMMBIX IJis aJanTaiid B
COBPEMEHHOM MH(pOPMAIMOHHOM OOIIECTBE.

TpeOyst OT ydanuxcsi yMCTBEHHBIX M BOJICBBIX YCHJINM, KOHIICHTPAIIMM BHUMAHUS, aKTHBHOCTH
Pa3BUTOTO BOOOpaKEHUS, MaTeMaTHKa Pa3BUBACT HPABCTBEHHBIC YEPThI JTUYHOCTH (HACTOWYUBOCTD,
L[EJIeYCTPEMIICHHOCTh, TBOPUECKYIO aKTUBHOCTb, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TPYAOII00HE,
TUCHUIUIMHY W KPUTHUYHOCTh MBIIIJICHUS) ¥ YMEHHE apryMEHTHPOBAHO OTCTAMBATh CBOU B3TIISAIBI H
yOexXIeHMs, a TAKXKe CIIOCOOHOCTh MPUHUMATh CaMOCTOSITEIbHBIE PELICHHUSI.

W3ydyeHne mareMaTuku, (DYHKIHN, BEPOSITHOCTH W CTAaTHCTUKH CYIIECTBEHHO paCIIUPSET
KpYyro30p yJaluxcsi, 3HaKoMs UX ¢ HHIYKIHEeH, 0000IIeHreM U KOHKpeTU3aluei, aHalu30M U CUHTE30M,



KJaccupuKkanmen u cucreMarusaiuei, abcTparupoBaHleM, aHAJIOTHEH. AKTUBHOE UCIIOJIB30BAaHUE 3a71a4
Ha BCEX ATamnax y4eOHOro mnpoiiecca pa3BUBAET TBOPUECKUE CITIOCOOHOCTH IIKOJIbHUKOB.

W3ydyeHre mareMaTWKH MO3BOJISIET (OPMUPOBATH YMEHHUS M HABBIKM YMCTBEHHOrO TpyjAa -
IUTAHUPOBAHUE CBOEH pPa0OTHI, MOUCK PAIMOHAIBHBIX IMyTEeH €€ BBIMOTHEHHS, KpPUTHYECKas OICHKA
pe3ynbraToB. B mporecce uzydenus anreOpbl MIKOJbHUKU JTOJDKHBI HAYYUTHCS M3JIaraTh CBOM MBICIH
SICHO Y MCYEPIIBIBAIOIIE, JIAKOHUYHO U EMKO, IPUOOPECTH HABBIKH YETKOTO, aKKYPaTHOTO M TPAMOTHOTO
BBITIOJTHEHUS] MATEMaTUYECKUX 3alHCEeH.

3amaun:

Baxxueiimeli 3a1a4eil KOILHOTO Kypca MaTeMaTHKU SIBJISETCS Pa3BUTHE JIOTHYECKOTO MBIIIIJICHUS
yaamuxcs. Camu OOBEKTHl MaTEeMATHUECKUX YMO3aKIIOUEHUH ¥ TMPUHATBIC B anredpe IMpaBuiia UX
KOHCTPYHPOBAHUSI CIIOCOOCTBYIOT (DOPMHUPOBAHHIO YMEHHMM M ydaT OOOCHOBBIBATH M JOKa3bIBAaTh
CYXK/JICHUS, MPUBOJIUTh YETKHUE OMPEJEICHUs, PA3BUBAIOT JIOTMUYECKYIO0 MHTYHUIUIO, KPATKO M HATJISIAHO
PacKpbIBalOT MEXaHU3M JIOTHYECKHX MOCTPOCHUN M y4yaT MX MPUMEHEHHI0. TeM caMblM MaTeMaTuKa
3aHMMAET OJIHO M3 BEIYIIMX MECT B (DOPMUPOBAHUU HAYYHO-TEOPETUUECKOTO MBIIUICHUS IIKOJIbHUKOB.
PackpbiBasi BHYTPEHHIOIO TapMOHHMIO MaTeMaTHKH, (GOpMUPYsS MOHUMaHHE KpacoThl M U3AIIECTBA
MaTeMaTUYECKUX PACCYKICHHM, MaTeMaTHKa BHOCUT 3HAUYUTEIbHBIN BKJI]] B 9CTETUYECKOE BOCIIUTAHHE

yqamuxcs.

OBLIASA XAPAKTEPUCTUKA KYPCA

B kypce maremarvka MOXKHO BBIACIUTH CIEAYIOLIME OCHOBHBIE COJIEpP)KATEIbHBIC JIMHUU!
apu¢meTHKa; anredpa; GyHKLUUHU; BEPOSITHOCTh U CTATUCTHUKA, HAIJIAAHAs €OMETPHsl, FeOMETPUUECKUe
(burypsl, I3MEpEHNUE FTEOMETPHUUECKUX BEIMINH, KOOPIMHATHI, BEKTOPHI, JIOTUKA U MHOYKECTBA, T€OMETPHUS
B HUCTOPMYECKOM pa3BUTHM. Hapsny ¢ 3TuM B coaepiKaHHE BKIIIOUEHBI JiBa JOTNOJIHMUTEIBHBIX
METOJIOJIOTUYECKUX pa3zielia: JIOTHKa U MHOXKECTBa; MaTeMaTHKa B UCTOPUYECKOM PA3BUTHH, YTO CBSI3aHO
C peanu3anyeil 1enei oOEeHHTENIEKTYalbHOTO U O0IIEKYJIbTYPHOTO pa3BUTHs ydanmxcs. Coaepxanue
KOKIOr0 U3 OJTHUX pas3felioB  pa3BOpayMBaeTcsi B  COJEP)KATEIbHO-METONUYECKYIO  JIMHHUIO,
IIPOHM3BIBABIIYI0O BCE OCHOBHBIE CoOJepKarenbHble JMHUU. IIpu sTom mepBas nuHus — «Jloruka u
MHOKECTBa» - CIYXHUT LEJIH OBJAJACHUS Yy4allUMUCA HEKOTOPBIMU 3JIEMEHTAaMU YHHUBEPCAJIBHOTO
MaTEeMaTHYeCKOro s3bIKa, BTopas — «MaTeMaTHKa B ICTOPUYECKOM Pa3BUTHM» - CIOCOOCTBYET CO3aHUIO
O0LIEKyIbTYpHOT0, TyMaHUTAapHOTO (POHA U3YUYEHUSI Kypca.

Copnepxanne JTUHUUA «ApUPMETHKa» CIYXKHUT 0a30i Uil JadbHEMIIero M3y4eHus ydyalluMHcs
MaTEeMaTHKH, CIOCOOCTBYET PpAa3BUTHIO MX JIOTMYECKOTO MBbIIUIEHUS, (OPMUPOBAHUIO YMEHHUIO
MOJIb30BaThCsl AlITOPUTMAMU, a TaKKe NPUOOPETEHHIO IMPAKTHUYECKHX HAaBBIKOB, HEOOXOIUMBIX B
MIOBCE/IHEBHOM >KM3HU. Pa3BuTHE MOHATHS O YKCIE B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHAJIbHBIMU U
UppaloOHAIBHBIMY unciiaMu. opMHupoBaHHEM NIEPBUYHBIX NIPEACTABIEHUHN O AEUCTBUTEILHOM YHCIIE.

Copepxanue TUHUU «Anredpay crnocoOCTByeT (OPMHUPOBAHUIO y YUAIIUXCS MAaTEeMAaTHYECKOTO
anmaparta A pelleHus 3anad U3 pPa3AeiioB MaTEMAaTUKH, CMEXKHBIX IPEIMETOB M OKpYKaroIen
peasibHOCTH. SI3pIK  anreOpbl MOJYEPKHUBAET 3HAYEHHE MAaTeMAaTUKH Kak s3blKa IOCTPOEHUS
MaTEMaTHYECKUX MOJIEJIEH ITPOLIECCOB U Pa3IEJIOB PEAILHOTO MUpA.

Pa3BuTHe anropuTMHUYECKOTO MBINIUIEHHs, HEOOXOIMMOTO, B YaCTHOCTH, JUISI OCBOEHHUSI Kypca
MHPOPMATUKH, U OBJIAJCHUE HaBbIKAMM JEAYKTUBHBIX DPACCYXJCHUN TaKxkKe SBIAIOTCA 3aJauaMu
uzydeHus anredpel. [IpeoOpa3oBaHre CUMBOJIBHBIX ()OpPM BHOCHUT crelu(UYECKHil BKJaJ B pa3BUTHE
BOOOpaXEHUs ydaluxcs, MX CHOCOOHOCTEH K MareMaTH4ecKoMy TBOpYecTBY. B OCHOBHOI mIkoine
MaTepuai rpynmnupyeTcss BOKPYT palliOHaIbHBIX BhIPaKEHUH.

Copnepxanue pasznena «DyHKIUN» HALIEIEHO HA NOJYyYEHUE MIKOJbHUKAMUA KOHKPETHBIX 3HAHUU
0 (pyHKIIMU KaK BaXHEHUINIEH MaTeMaTHYEeCKOW MOJIENH JJIsl ONMCAHUSI U UCCIICIOBAHMS Pa3HOOOPa3HbIX
nporeccoB. M3yuenne 3Toro marepuanga CrocoOCTBYET Pa3BUTHIO Y YUYAIIMXCS YMEHHUS HCIOJIb30BATh
pasNuyHbIC SA3BIKM MAaTEeMaTUKHU (CIOBECHBIC, CHUMBOJMYECKUHM, Ipaduyeckuil), BHOCUT BKJIAJ B
(dbopMHpOBaHKE MPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUHN LIUBHIN3AIMU U KYIbTYPHI.

Paznen «BeposTHOCTE M CTaTUCTHKA» - 00sA3aTENbHBIM KOMIIOHEHT IIKOJBHOTO OOpa3oBaHMs,
YCUJIMBAIOIIUI €ro MPUKJIaJHOE U MPAKTUYECKOE 3HAaYeHUE. DTOT MaTeprail HeoOX0IuM, PEKIE BCETO,
111 popMupoBaHUs y ydauxcs (PyHKIIMOHAIbHON IPaMOTHOCTH — YMEHHsI BOCIPUHUMATh U KPUTUYECKU



aHAJIM3UPOBaTh MH(OPMAIMIO, MPEACTABIECHHYI0 B Pa3iINYHBIX (opMax, MOHUMATh BEPOATHOCTHBIN
XapakTep MHOTMX peaJbHbIX 3aBUCHUMOCTEH, IMPOU3BOJUTH IIPOCTEHIINE BEPOSTHOCTHBIE PAaCUYETHI.
N3yuenune ocHOB KOMOMHATOPUKH MO3BOJIUT yUalIEMYCsl OCYIIECTBIIATh pACCMOTPEHHE CIIydaeB, nepedop
Y IIOZICYET YMCJIA BAPUAHTOB, B TOM YKCJIE B IPOCTEUILNX TPUKIIAIHBIX 3a1a4axX.

[Ipy M3yyeHMM CTATUCTHKM U BEPOSITHOCTH OOOralllaloTCsl MPEACTABICHHS O COBPEMEHHOMN
KapTHHE MUPA M METOJ1aX €ro UCCIeI0BaHusA, (HOpMUPYETCs TOHUMAHUE POJIM CTATHCTUKU KaK UCTOYHUKA
COLMAJIBHO 3HAaYMMOI HH(OpPMALMK U 3aKITFOYAIOTCSI OCHOBBI BEPOSTHOCTHOI'O MBIIIIJICHHUS.

Marepuan, otHocsmmiics k JuHUM «Harnsanas reomerpusi»  (JIEMEHTBHI  HATJISIIHOM
CTEPEOMETPUH) CIOCOOCTBYET Pa3BUTHIO IMPOCTPAHCTBEHHBIX IPEACTABICHUI YydalllUXCsl B PaMKax
M3y4YeHUs IJIAHUMETPUHU.

Copneprxanue pasznenoB «I'eomerpuueckue Gurypsi» u «M3mepeHne reoMeTpuyecKiX BEIUYHH»
HAIleJICHO Ha TMOJY4YCHHWE KOHKPETHBIX 3HAHMA O TEOMETPHUYECKOW (urype Kak BaKHEHIIeH
MaTEMaTUYECKON MOJEIM JJI OMMCAHMS OKpyKamomero Mupa. CUCTEMATHYECKOE M3YyYEHUE CBOMCTB
reOMEeTpUYECKUX (PUTYp HO3BOJUT Pa3BUTh JIOTMUYECKOE MBIIIJIEHHE M I0Ka3aTh MPUMEHEHHUE STUX
CBOWCTB IIPH PEIICHNUH 33]a4 BBIUUCIUTEIBHOIO U KOHCTPYKTUBHOI'O XapaKTepa, a TAKKE MPAKTUYECKUX.

Marepuan, OTHOCAIIMKCA K colepKaTesbHbIM JMHUAM «KoopauHatel» u  «Bekropsl», B
3HAYUTENIbHOM CTElEeHN HeceT B ce0e MEKIPEIMETHbIE 3HaHMs, KOTOpPble HAaXOAAT MPUMEHEHHE Kak B
Pa3JIMYHBIX MAaTEMAaTUYECKUX JUCLHUIIINHAX, TAK U B CMEKHBIX IIPEIMETaX.

OcOo0eHHOCTBIO JMHUU «JIormka M MHOMECTBa» SBISAETCS TO, YTO MPEJICTABICHHBIN 3/1eCh
Marepuanl IPEUMYIIECTBEHHO M3y4aeTcs IIPpU PACCMOTPEHHM PA3JIMYHBIX BOIIPOCOB  Kypca.
CooTBeTcTBYIOIIMI MaTeprall HalleJIeH Ha MaTeMaTHYeCKOe pa3BUTHE ydaluxcs, GOpMUPOBAHHUE Y HUX
YMEHUsS TOYHO, CXKATO U SCHO U3JIaraTh MBICIN B YCTHOW U IMCbMEHHOM peyH.

Jlunusa «l'eoMeTpuss B HUCTOPUYECKOM DPa3BUTHM» INpeAHa3HadeHa Ui (OPMHUPOBAHUSA
IIPEJICTAaBICHUIM O T€OMETPUHN KaK YaCTH YEJIOBEUECKONW KYJbTYPBbI, AJIs OOIIEro pa3BUTHUS LIKOIbHUKOB,
JUIsL CO3JIaHMsI KYJIbTYPHO-UCTOPUYECKON Cpesibl 00ydeHusl.

MECTO ITIPEJIMETA B YYEBHOM IIJTAHE

Cpok peanuzanuu nporpamMmmbl — 3 roga. bazoBeiil yueOHsbIi (0011€00pa3oBaTeNbHbBIN) TUIAH IS
U3y4eHus npeamera «MartemaTrukay OTBOJUT 5 4acoB B HENENIO B 7-9 Kilaccax B TEUEHUU KaXA0ro roja
oOyuenus, Bcero 510 gacos 3a 3 roga oOydenus mo 170 3a kaxaplit y4eOHBIN TO/I.

CornacHo KajeHIapHO-yu4eOHOMY IUIaHy THMHA3HMU Ul 3ydeHus npeamera «MareMaTrkay Ha
YPOBHE OCHOBHOTO 0011ero oopazoBanus B 2022-2023 yue6HoM rony B 8B u 8I'kiacce otBogutcs 169
9acoB.

JIuuHOCTHBIE, MeTanpeIMeTHbIe H MPeIMeTHbIEe Pe3yJabTaThl OCBOEHHS KOHKPETHOT0 Y4eOHOro
Kypca

[Tporpamma obOecriednBaeT TOCTHIKEHUE CICIYIONIUX PE3yNIbTaTOB OCBOCHHS 00pa3oBaTEIbHOMN
IIPOrpaMMbl OCHOBHOTO 00IIero 00pa30BaHUs:

JUYHOCMHDBLE:

1) ¢opMupoBaHHEe OTBETCTBEHHOTO OTHONICHUS K YUYCHHIO, TOTOBHOCTH H CIOCOOHOCTH,
o0yJaroImuxcs K CaMOpPa3BUTHIO W €CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIIMM K OOYYEHHUIO U
MO3HAHUIO, BHIOOPY AalibHEWIIero oopa3oBaHus Ha 0a3e OPUEHTHPOBKU B MHpe mpodeccuil u
Npo(EeCCUOHATBHBIX ~ NPEANOYTEHUH,  OCO3HAHHOMY  IIOCTPOCHHUIO  HHIMBUAYaJTbHOU
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOHUMBBIX TIO3HABATEILHBIX HHTEPECOB;

2) ¢GopMHpOBaHHE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOHN NMPaKTHUKH;

3) ¢dopMmupoBaHHE KOMMYHHKATUBHOH KOMIIETCHTHOCTH B OOLICHUHM W COTPYAHUYECTBE CO
CBEPCTHUKAMH, CTAPIIMMHU M MJIAIIIMMH B 00pa30BaTEIbHOM, OOIECTBEHHO TMOJIE3HOM, yaeOHO-
HCCIIEI0BATENCKOM, TBOPUECKOM U IPYTHX BUAAX JESITEIHHOCTH;



4) yMeHUe SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOW U MIMCHbMEHHOW PEYH, TOHNMATh
CMBICJI IIOCTaBJICHHOM 3a/Jauyd, BBICTPAMBATh AapPryMEHTALMIO, IIPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDHI;

5) KPUTHYHOCTb MBIIJICHUA, YMCHHUC pacCllO3HABAThH JIOTHMYCCKHW HCKOPPCKTHLIC BBICKA3bIBAHWA,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

6) KpCaTuBHOCTb MBIIIJICHUA, WHHUIIKMAaTHUBAa, HaxXxoa4uBOCTbH, AKTUBHOCTB npu peICHUN
TEOMETPUUYECKUX 3aa4;

7) yMeHHE KOHTPOJIHPOBATh MPOIIECC U Pe3yIbTaT YueOHOW MaTeMaTHUYECKON e TeIbHOCTH;

8) crocoOHOCTh K SMOIMOHAIBHOMY BOCIPHUSATHIO MAaTEeMAaTHYECKHX OOBEKTOB, 3ajady, PEIICHHUH,
pacCyXJIeHUH;

Memanpedmemuble:

1) yMeHHe caMOCTOSTENILHO IUIAHUPOBATh AJBTEPHATUBHBIC MYTH JIOCTHIKCHUS IIEJICH, OCO3HAHHO
BbIOMpaTh Hanbosee 3 GEeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U MO3HABATENbHBIX 3a/1a4;

2) yMEHHE OCYIIECTBJISATh KOHTPOJb IO pe3ylbTaTy W MO crnoco0y JeiiCTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOX0IUMbIe KOPPEKTUBBI;

3) yMeHHe aJieKBaTHO OIICHUBATh MPABUIBHOCTH WM OIIMOOYHOCTD BBITIOJIHEHHS YU4COHOM 3a/1auH,
€€ 00OBbEKTUBHYIO TPYTHOCTb U COOCTBEHHBIE BOZMOXKHOCTH €€ PEIlICHUs;

4) 0CO3HAaHHOE BJIAJICHUEC JIOTHYSCKHMHU JICHCTBUSAMH ONPEJACICHUS TOHATUH, 0000IIeHMS,
YCTaHOBJICHHSI aHAJIOTUH, KiIaccu(PUKAIMM Ha OCHOBE CAMOCTOSITENILHOTO BBIOOpAa OCHOBAHUU U
KpUTEpHUEB, YCTAHOBJICHHS POJOBBIX CBS3EH;

5) yMmeHue ycTaHABIWBATh MPHYUHHO-CIICACTBCHHBIC CBSI3HM, CTPOHMTH JIOTHUECKOEC PACCYXKICHHUE,
YMO3aKJIIOYeHHE (MHIYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI;

6) ymeHwue co3maBaTh, IPUMEHATh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJIEITH
Y CXEMBI JIJISl pelIeHUs YIeOHBIX U MO3HABATEIbHBIX 3a/1a4;

7) yMeHHE OPraHH30BBIBATh yUeOHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEILHOCTD C YIUTEIIEM H
CBEPCTHHUKAMM: OIPEAETATh LU, pacCIpeesaTh (YHKINH U POJIM YYaCTHUKOB, 001HE CIIOCO0Y
paboThl; yMeHue paboTaTh B TPYIINE: HAXOAUTH O0Ilee pelieHre U pa3pemiaTh KOH(DIUKTHI Ha
OCHOBE COIJIACOBAaHUSl MO3UIMI M ydeTra HHTEPEcOB; CIyIIaTh MapTHEpa; (OpMyIUpOBAThH,
apryMEeHTHUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

8) dopmupoBaHue U pa3BUTHE Y4eOHON W OOIIEMOIB30BATEILCKOM KOMIIETCHTHOCTH B 00JIaCTH
MCIOJIb30BaHUs WH(OPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MK T- koMmereHTHOCTH);

9) mnepBoOHaYANbHbIEC IPEACTABACHUS 00 HIEAX U O METO/IaX MaTEMATHKK KaK YHUBEPCATHHOM SI3bIKE
HayKH U TEXHHUKH, O CPEJICTBE MOACITMPOBAHNUS SIBICHUHN U MPOIIECCOB;

10) ymeHnue BHUAETH MaTEMAaTHYECKYIO 3a1ady B KOHTEKCTE MPOOJIEMHOW CHUTyalldd B JIPYTHX
JTUCIUIUINHAX, B OKPYKAIOIIECH KU3HU;

11) yMeHHE HaXOAWTh B PA3IUYHBIX HMCTOYHHKAX HHPOPMAIMIO, HEOOXOAUMYIO sl peIIeHHS
MaTeMaTHYeCKUX MpoOJeM, U TMPEACTaBIATh €€ B MOHATHOW (opme; MPUHUMATH pEIICHHE B
YCIIOBUSIX HETIOJHON M U30BITOYHON, TOUHOW U BEPOATHOCTHON MH(pOpMAIUH;

12) ymeHue MOHUMATh U UCTIOJIb30BaTh MATEMATHYECKHUE CPEICTBA HATITHOCTH (PUCYHKH, UEPTEKH,
CXEMBI U Jp.) Ul WILTIOCTPAIliy, HHTEPIPETallud, apryMEHTAIN;

13) yMeHue BBIIBUraTh THIIOTE3bI MPH PEHICHUM YYeOHBIX 3a/lad4 M MOHUMAaTh HEOOXOAMMOCTh MX
MIPOBEPKH;

14) ymeHue NMPUMEHSATh WHIAYKTHBHBIC M JISAYKTHBHBIC CIIOCOOBI PACCYKIACHUMN, BUICTh Pa3IHUHBIC
CTpaTeruu pelieHus 3aay;

15) noHMMaHKe CYIIHOCTH AITOPUTMUYCCKUX MPEANUCAHUI U YMEHHE JIEHCTBOBATh B COOTBETCTBHU
C TIPEITIOKEHHBIM aJITOPUTMOM;

16) yMeHue CcaMOCTOSTENIBHO CTaBHTh IICJIM, BBIOMPATh M CO3[aBaTh AJTOPUTMBI JJISI PCIICHHS
y4eOHBIX MaTEMaTHICCKUX TTPOOIIEM;

17) yMeHue IUIAHUPOBATh W OCYIICCTBIIATH JCSATCIBLHOCTh, HANPABICHHYIO Ha pEIICHUE 3ajay
HCCIIEIOBATENLCKOIO XapaKkTepa;

npeomemmole.



1) ymeHue paboTaTh ¢ MAaTEMAaTHYECKUM TEKCTOM (CTPYKTYpUPOBAHUE, U3BJICYCHUE HEOOXOIUMOI
nHpOpManuMu), TOYHO TPAMOTHO BBIPAKAaTh CBOM MBICIM B YCTHOH W THCHBMEHHOH peyH,
IMPUMCHATH MATCMATUUCCKYI0O TCPMUHOJIOTUIO U CUMBOJIMKY, MCIIOJIB30BATh PA3JIMYHBIC A3bIKU
MaTeMaTHUKH (CITOBECHBIN, CHMBOJINYECKUH, Tpad)UuECKUii), 000CHOBBIBATH CYXACHUS, IIPOBOAUTH
KJIaCCU(UKAIINIO, TOKA3bIBATh MATEMATUICCKHIE YTBEPIKICHIS;

2) BnageHue 0a30BBIM IMOHATHHHBIM AamllapaToM: HMETh MPEICTABICHHE O YHCIC, BJaJCHHE
CHUMBOJIBHBIM SI3BIKOM JIreOpbl, 3HAHHE JJIEMEHTAPHBIX (PYHKIMOHAIBHBIX 3aBUCHUMOCTEH,
dhopMHUpOBaHHE TMPEACTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTAX B peaJbHOM MHPE U O
Pa3NMYHBIX CHOCO0axX WX H3y4yeHUs, 00 OCOOCHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIUX
BEPOATHOCTHBIN XapakTep;

3) yMeHHE BBINOJIHATH AlreOpanyeckre Mpeodpa3oBaHMs PAllMOHAIBLHBIX BBIPAKCHHMA, TPUMEHSThH
WX IS pelieHus YIYeOHBIX MaTeMaTUYECKHX 3a/1a4 U 3a7a4, BOSHUKAIOIINX B CMEXHBIX YUeOHBIX
MpeaIMeTax;

4) yMeHHe MOJIb30BAThCS MATEMATHUCCKUMHU (DOPMYITaMH M CAMOCTOSATEIILHO COCTABIIATH (POPMYJIbI
3aBUCUMOCTEMN MCKAY BCJIMYMHAMU HA OCHOBC O606HICHI/I$I YaCTHBIX CIIy4acB U OKCIICPUMCHTA,

5) ymeHue peniath JIMHEHHbIC U KBaJpaTHbIC YPAaBHEHHUS U HEPABEHCTBA, a TAKIKE TIPUBOIMMbIC K HUM
YpaBHCHUA, HCPABCHCTBA, CUCTCMBbI, IPUMCHATH rpa(bnqecmle MNpEACTABJICHUA IJId PCUICHUA U
HCCIEA0BaHUs YPaBHEHUN, HEPABEHCTB, CUCTEM; IPUMEHSATh MOJYUYEHHbIE YMEHUS JJI PELICHUS
3aaa4 U3 MaTeéMaTukKu, CMCIKHBIX MIPEAMETOB, ITPAKTUKH,

6) oBnameHHe CUCTEMON (PYHKIIMOHATIBHBIX MOHATHH, (PYHKIMOHAIBLHBIM S3bIKOM M CHMBOJIHKOH,
YMEHHE CTPOUTH TpapuKu (YHKUIWH, ONUCHIBATh WX CBOMCTBA, UCIOIB30BATh (YHKIIMOHAIHHO-
rpaguyecKue MpEeICTaBICHUS IS OMUCAHUS M aHajdu3a MaTEMaTHYCCKHUX 3a1a4 U PEaIbHBIX
3aBHCHUMOCTEH;

7) oBIaacHUE OCHOBHBIMH CIIOCOOAMU MPEICTABICHHUS U aHATN3a CTATHCTUYECKUX JAHHBIX; YMEHHUE
pelaTh 3aJa4r Ha HAXOKIACHUC YaCTOThI U BEPOATHOCTHU cnyqaﬁme CO6I>ITI/II\/'I;

8) yMeHMe NPHUMEHSTh WM3YYEHHbIC TOHSATHS, PE3YJbTaThl W METOAbI TPU PEUICHUW 3aaad W3
pa3IMYHBIX pa3AeOB Kypca, B TOM YHCIE 3a/a4, HE CBOASIIMXCA K HEMOCPEICTBEHHOMY
MIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

COJEPKAHUE KYPCA

APUDOMETHUKA

PaumonaabHblie yucaa. PacmmpeHne MHOXKECTBA HATypaJIbHBIX YHCENI JO MHOKECTBA LEJbIX.
MHoecTBa LEJbIX YACEIT IO MHOYKECTBA PaIlMOHAIBHBIX. PallMOHAIBHOE YHCIIO KaK OTHOIIEHHe M/N, Te
M- 1eso0e Ynucio, N — HatypasibHOe. CTETEeHb C IEJIbIM TTOKa3aTeIIeM.

JeiicTBuTeabHbIe uncaa. KBagpatuslii kopeHb u3 umcina. KopeHb TpeTbel cTeneHu. 3amuch
KOpHEH C TOMOIIBIO CTETICHH C IPOOHBIM TTOKA3aTeIIEM.

[TonsiTre 006 upparoHaabHOM uncie. ppalmoHansHOCTh YHCIa U HECOU3MEPUMOCTh CTOPOHBI U
JUaroHaiy KBajapara. JlecsITHaHbIe TPUOIMIKEHUS UPPAITMOHATIBHBIX YHCeT.

MHO0k€eCTBO JCUCTBUTEIBHBIX YHCEN; MPEJICTABICHUE JIEHCTBUTEIBHBIX YUCENl OSCKOHEUHBIMH
NEeCATUIHBIME ApoOsiMu. CpaBHEHUE JEHCTBUTEIBHBIX YHCET.

Koopaunatnas mnpsimas. M3o0paxeHue uucen TOYKAMU KOOPAMHATHON mpsMoi. UucioBble
MIPOMEKYTKH.

HN3mepennsi, npudmKeHHusi, OumeHKH. PasMmepsl O0O0BEKTOB OKpykaromero wupa (OT
AJIEMEHTApHBIX YacTHUIl 10 BceneHHol), IIUTENBHOCTh POIIECCOB B OKpYKaroleM Mupe. BrineneHue
MHOKHUTEIIST — CTEIICHH JECSATH B 3aIIUCH YHCIIA.

[Tpubmmx€HHOe 3HaYCHUE BEIMYNHBI, TOYHOCTh IPHOMKeHus. [IpuKnIKa 1 olleHKa pe3ynbTaToB
BBIUMCJICHHUH.

AJITEBPA



Auredpanyeckue BbIpaskeHMsl. DBykBeHHbIE BBIpRXKEHUS (BBIPRKEHHSI C MEPEMEHHBIMH).
YucnoBoe 3HaueHHE OYKBEHHOIo BbIpaxeHMs. JlomycTuMble 3HaueHUs InepeMeHHbIX. IloncraHoBka
BBIpaXEHUII BMecTo mepeMeHHBIX. [IpeoOpa3oBaHue OyKBEHHBIX BBIPAKEHHMH Ha OCHOBE CBOMCTB
apupMeTHIeCKuX AecTBUI. PaBeHCTBO OyKBEHHBIX BhIpakeHUH. ToX1ecTBo.

Crenenp ¢ HaTypalbHBIM IOKazareineM U ee cBorcTBa. OgHOUWIEHbl U MHOroudieHsl. CTeneHp
MHorouseHa. CiioxeHue, BHlYUTaHNuEe, YMHOKEHUE MHOTOWIEHOB. POpMyJIbl COKPALIEHHOTO YMHOKEHMUSL:
KBaJpaT CyMMbl M KBajapaT pasHocTtu. Dopmyna pa3HOcTH KkBaapaToB. IIpeobpazoBanue 1eI0ro
BBIDAKECHMS B MHOIOWICH. Pa3jloKeHWe MHOIOWIEHOB HA MHOXUTEIH. MHOTOWIEHBI C OJHOU
nepemeHHoN. Kopenb MHorowieHa. KBagpaTtHelii TpEXUJIEH; pa3joKEHHE KBAaApPAaTHOIO TPEXWIEHA Ha
MHOUTEIH.

Anrebpanueckas apoos. OCHOBHOE CBOMCTBO aireOpamdeckoil npodu. CriokeHue, BhIYMTAHUE,
YMHOXXEHUE, JiefieHne anredpanyeckux apooeil. CTeneHs ¢ 1enbIM oKa3aTeneM U e€ CBOUCTBA.

PanmonansHbie BEIpaKEHUS U UX MpeoOpa3zoBaHus. JJokazaTenbcTBO TOKIECTB.

KBanparusle kopHu. CBoiicTBa apu(METHUYECKMX KBAJApPAaTHBIX KOPHEW M HUX NPUMEHEHHE K
PeoOpa30BaHUIO YUCIOBBIX BBIPAKCHHUM U BHIYUCICHUSIM.

YpaBHenusi. YpaBHenue ¢ onHoil mepemeHHoil. Kopenb ypaBHeHus. CBONCTBa YHCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD YpaBHEHUM.

Jlunelinoe ypaBHeHue. KBanmpatHoe ypaBHeHHe: (GopMyina KOpHEH KBaJpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemienne ypaBHEHMM, CBOIAIIMXCS K JIMHEHHBIM M KBagpaTHbIM. [Ipumepsl perieHus
YpaBHEHHH TPEThEH U 4eTBEPTO cTeneneil. Pemenne 1poOHO-palnoHANbHBIX YPaBHEHUH.

VYpaBHeHus ¢ AByMs nepeMeHHbIMU. JIMHETHOe ypaBHEHUE C JBYMsI NEPEMEHHBIMH, NPUMEPHI
pelIeHU ypaBHEHH B 1IEJIBIX YNCTIAX.

Cucrema ypaBHEHUH ¢ IByMs IEpeMEHHBIMU. PaBHOCUIBHOCTB cucTeM. CUCTEMBI IBYX JIMHEHHBIX
YPAaBHEHUH € IBYMs IIEPEMEHHBIMH; PELICHUE ITOJACTAHOBKOM U CioKeHHneM. [IpuMepsl pemenus cucrem
HEJIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 allreOpandeckuM CriocoOoM.

JlekapToBbI KOOpJIMHATBl Ha IUIOCKOCTH. ['padmueckas HMHTepHpeTans ypaBHEHUS C ABYMs
nepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHHUSI € IBYMSI IEPEMEHHBIMU; YIII0BOM KO3 (DULIMEHT NPsAMOi;
yCJIOBHE TMapajuIebHOCTH MNpsAMBIX. ['paduku mnpocTedImmxX HeIMHEHHBIX YypaBHEHUI: mnapabona,
runepoosa, OKpyxHocThb. ['paduyeckas HHTepIpeTalus CUCTEM YpPaBHEHUH ¢ ABYMS [IEPEMEHHbBIMHU.

HepaBencrBa. UuncnoBble HEpaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO € OAHOM NEPEMEHHOU.
PaBHOCHITBHOCTH HEpABEHCTB. JINHEITHBIE HEPABEHCTBA C OJIHOM ITepeMeHHOoM. KBaipaTHble HEpaBeHCTBA.
CurcreMpl HEPABEHCTB € OJIHOM MEPEMEHHOM.

®YHKIUN

OcHOBHbIE MNOHATHSA. 3aBUCUMOCTb M Mexay BenuuuHamu. llonstue ¢yHxiuu. OO6nacTb
OlpesieNieHUus] U MHOXECTBO 3HaueHUW QyHkuuu. CrocoObl 3amaHus QyHKuuMi. ['papuk QyHKIMiA.
CaoiictBa ¢yHKIMA, NX oToOpaxkeHne Ha rpaduke. [Ipumepsl rpadukoB 3aBUCUMOCTEH, OTpaXKAIOMIUX
pEalIbHBIE NTPOLIECCHI.

YucaoBble pyHkuuu. OyHKINYM, ONUCHIBAIOUINE NPSAMYI0 U OOpaTHYIO MPONOPIMOHAIBHBIE
3aBHUCHUMOCTH, MX Tpaduku U cBoiictBa. JluHeitHas QyHkuwms, ee rpaduk u cBoiictBa. KBagpaTtuunas
¢bynkuus, e€ rpadpuk u cBoiictBa. CreneHHble (PYHKIMM ¢ HAaTypaJbHBIMU MOKa3aTelsIMH 2 U 3, UX

k
rpaduku u cBoiictBa. ['paduku pyHkumii y = Jx ,y=—,y=[X|
X

YuciioBble MOCAEA0BATEJBHOCTH. [IOHATHE YMCIOBOM IOCIENOBATENBHOCTH. 3aJaHue
M0CJIeI0BATEIbHOCTH PEKYPPEHTHOM (popMysol #—To uieHa.

Apudmernueckass 1 reoMmerpuueckasi nporpeccur. @opmyinsl #n—T0 uyjaeHa apupMeTHYecKod u
reOMETPHUECKON MPOrPecCcHii, CyMMa MEPBBIX 7—X WiIEHOB. V300pakeHue WieHOB apu(METHUECKON U
r€OMETPUYECKON MPOrpeccruii TOUKaMU KOOPJAUHATHOM IMIIOCKOCTH.

BEPOATHOCTDb U CTATUCTUKA



OnucareabHasi craTucTtuka. [IpencraBieHue JaHHBIX B BUAE TaOMUIL, auarpamm, rpa@ukos.
Crayuaiinass  u3MeHYMBOCTh.  CTaTUCTHYECKHE  XapaKTepUCTHKH  HAOoOpa  JaHHBIX:  CpejHee
apudmernyeckoe, MenuaHa, HauOoiblllee W HaUMEHblIee 3HadeHHs, pa3max. [IpencraBieHue o
BBIOOPOYHOM HCCIICIOBAaHHH.

Cayuaiinble cOOBITHSI U BEPOSITHOCTD. [[OHATHE O CIIy4aifHOM ONBITE W CIy4alHOM COOBITHH.
Yacrora ciayuyaitHoro coObiTHs. CTaTUCTUYECKMH MOJAXOJ K TIOHATHUIO BEPOATHOCTH. BeposTHOCTH
MIPOTUBOMNOJIOXKHBIX CcOObITUN. He3aBucumbie coObITHA. YMHOXKEHHE BeposTHOCTeil. JlocToBepHble U
HEBO3MOXKHBIE COOBITHS. PABHOBO3MOXHOCTH cOOBITHH. Kitaccrueckoe ornpeieneHue BeposSTHOCTH.

Komo0unaropuka. Penienne KoMOMHAaTOpHBIX 33aay nepebopom BapuaHToB. KomOunatopHoe
npaBuiio yMHOKeHHsI. [lepecTtanoBku u pakropuan.

JIOTUKA U MHOXECTBA

TeopeTnko-MHOXKeCcTBeHHbIE OHATHS. MHOXXECTBO, 2JIEMEHT MHOXKECTBA. 3a/1aHUE MHOXKECTB
[IepPEeCceUeHUEM 3JIEMEHTOB, XapPaKTEPUCTUUYECKHM CBOMCTBOM. CTaHAapTHbIE 0003HAU€HHs YHMCIOBBIX
MHOXecTB. [lyctoe MHOXkecTBO M ero o6osHaueHue. IlogMHOxkecTBO. OOBEIMHEHNE M IIEpPECceUCHUE
MHO’KECTB, Pa3HOCTb MHOKECTB.

Wnmroctpaiiyisi OTHOILIEHUI MEXK/y MHOKECTBaMU € IIOMOIIIbIO inarpaMM Diinepa — Benna.

DJieMeHThbl JIOTHKH. [loHsATHE O PaBHOCUIBHOCTH, CJIEIOBAHUH, YHOTpEOJIEHHE JIOTHYECKUX
CBSA30K €CiU ..., MO..., 6 MOM U MOJIbKO 6 MOM CAy4ae, TOTUIECKUE CBIA3KH U, UJIU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUHN

Hcropus ¢dopMupoBaHus MOHATHS 4YMCIA: HATypajbHbIE YHUCIA, JAPOOHM, HEAOCTaTOYHOCTh
palMoOHaIbHBIX YHCEN AJISl FTEOMETPUUECKUX M3MEPEHUH, nppalroHaibHble ynciaa. CTapuHHbBIE CUCTEMBI
3anucH yncen. Jpobu B BaBunone, Erunte, Pume. OTkpbiTHE AeCATHUHBIX Jpo0eil. CTapuHHBIE CHUCTEMBbI
Mmep. Jecatuunble apodbu M MeTpuyeckas cuctema mep. [losBieHHe OTpUIATENbHBIX YUCEN U HYIISL.
JI.Marnunxnii. JI1.Ounep.

3apoxaeHue anreOpsl B Hepax apudMeTuku. An-Xope3mu. PoxkieHne OyKBEHHON CHMBOJIMKH.
[1.depma, @.Buer, P.Jlexapt. Mcropus Bompoca 0 HaxoxAeHUU (GOpPMyNl KOpHEH anredpanyueckux
YpaBHEHUH, HEpa3pelIMMOCTh B paJMKalax ypaBHEHHH creneHu, Oombiieil derbipex. H.Tapranss,
Jlx.Kapnano, H.X.AGenb, D.I'anya.

N300peTenne MeTo1a KOOpAMHAT, TO3BOJISIOLIETO IEPEBOIUTH FEOMETPUUYECKHE OOBEKTHI Ha S3BIK
anreopsl. P.Jlekapt u I1.depma. [Ipumeps! pa3IndHbIX CUCTEM KOOPIUHAT Ha MIOCKOCTH.

3amaua Jleonapao Iluzanckoro (PuboHayym) o Kpojukax, uucia PuOoHauyu. 3agadya o
IaXMaTHOM JTOCKE.

Hcrokn Teopun BEpOATHOCTEH: cTpaxoBoe naeno, aszaptHeie urpel. [I.depma m b.Ilackans.
A.bepnynnu. A.H.Konmoropos.

HATJIAAHAA TEOMETPUSA

Harasinnast reomerpus. Harnsaaeie npencTaBieHus O MPOCTPAHCTBEHHBIX (QUTypax: KyO,
napajuiefienunea, npusma, nupamuia, map, chepa, Konyc, uuianHap. M3o0pakeHue npocTpaHCTBEHHBIX
¢uryp. [Ipumeps! ceuenunii. Muororpanauk. [IpaBuibHbIe MHOTOTPaHHUKH. IPUMEPHI pa3BEPTOK
MHOTOTPaHHHUKOB, LIMJIMH/IPA U KOHYCA.

[TonsiTue o6bema: equHULBI 00BeMa, 00bEM IPSIMOYTOJILHOTO MapajuieNenunena, Kyoa.

I'EOMETPUYECKUE ®UI'YPbI

I'eomerpuueckue ¢purypsl. [Ipsavsie u yriel. Toudka, npsimas, INIOCKOCTb, OTPE30K, JIy4. YTOJL
Bunel yrioB: BepTUKAIBHBIE U CMEXHBIE YIUIBL. buccekTpuca yria.



[TapannensHble U nIepecekaronecs npsameie. [lepnenaukynapusie npsameie. Teopemsl 0
[apaJUIEIbHOCTU U NEPIIEHANKYIIIPHOCTH IPSAMBIX, IEPIIEHIUKYJIAP U HaKJIIOHHAs K IPSIMOH.
CepenMHHBIN IEPIEHANUKYIISIP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBOCTBAa OMCCEKTPUCHI yIJIa M CEPEIUHHOTO MEPICHINKYISIpa K
OTpPE3KY.

Tpeyronsauk. BeicoTa, Mennana, OuccekTpuca, CpeHsis JIMHUS TPEYTOJIbHUKA.
PaBHOOe1peHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA M IPU3HAKH PAaBHOOEIPEHHOTO
TpeyrojbHuKa. [Ipr3Haku paBeHCTBa TPEYTOJIbHUKOB. HEPABEHCTBO TPEYrojabHUKa. COOTHOLIEHUS
MEXy YIJIaMU ¥ CTOPOHAMU TPEYTOJIbHUKA.

Cymma yriioB TpeyronbHuKa. BHemnue yrisl TpeyroinbHuka. Teopema ®Daneca. [lonobue
TpeyroapHuKoB. [Ipu3Haku nonoOus tpeyronsHukoB. Teopema [Iugaropa. Cunyc, KOCUHYC, TaHT€HC,
KOTaHI€HC OCTPOTO YIJIa IPsAMOYTOILHOI0 TPEeYroabHUKa 1 yrioB ot 0 1o 180°; npusenenue k octpoMy
yriy. Penienue npsMoyrosiabpHbIX TPEYrojabHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
®opMyIIbl, CBA3BIBAIOLIUE CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJTHOTO U TOTO e yria. Pemienue
TPEYrOJIbHUKOB: TEOpEMA KOCUHYCOB U TEOpEMA CUHYCOB. 3aMeuaTelIbHbIE TOYKU TPEYTOJIbHUKA.

YersipexyrosbHuk. [lapamnenorpamm, ero cBOMCTBa U npu3Haku. lIpsmMoyroiapHuK, KBagpar,
poMO, ux cBOMCTBa M NpU3HAKK. Tpanenus, CpeHss JUHUS Tpaneluu.

MHoroyroiasHUK. Bbimykiible MHOTOYrojibHUKH. CyMMa YIJIOB BIIYKJIOTO MHOIOYTOJIbHHKA.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OxpykHOCTb U KpyT. Jlyra, Xopaa, ceKTop, cerMeHT. LleHTpanpHblii yroii, BIUCAaHHBIN yrod,
BEJIMYMHA BIIMCAHHOIO yria. B3auMHoe pacrnonokeHue npsMoil U OKpYKHOCTH, IBYX OKPYKHOCTEH.
KacaTelbHasi U CEeKyIlasi K OKPY>KHOCTH, UX CBOMCTBA. BIMCAHHBIE U OIMCAHHBIE MHOTOYTOJIbHUKH.
OKPY>KHOCTb, BIIMCAHHAsl B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAHHAsl OKOJIO TPEYrOJbHUKA. Brincanusie
Y ONHMCAaHHBIE OKPYXHOCTH IIPABUIIBHOTO MHOT'OYTOJIbHHKA.

['eomerpuueckue nmpeodpazopanus. [lonstue o paBencTBe Guryp. [loHaTue o ABMXKEHUH: OceBas
U LIEHTpajbHasi CHMMETPHH, TapaJUIeNbHBINA epeHoc, moBopoT. [lonsTre o mogoduu ¢uryp u
TOMOTETHH.

[TocTpoeHus ¢ TOMOIIbIO HUPKYIS U TMHEHKH. OCHOBHBIE 3a/1a4M Ha IOCTPOEHUE: AeTIEHUE
OTpe3Ka M0I0JIaM; IIOCTPOEHHUE YIJIa, PABHOTO JAHHOMY; IIOCTPOEHHUE TPEYTOJIbHUKA 110 TPEM CTOPOHAM,;
MIOCTPOCHUE NEPIIEHIUKYIIIpA K IPSIMOM; TOCTPOEHNE OMCCEKTPUCHI yTIia; JIeJIeHUE OTpe3Ka Ha N
PaBHBIX YacTeH.

Pemenue 3a1ay Ha BbIYMCIIEHUE, TOKA3aTEIbCTBO U IIOCTPOEHUE C UCIIOJIb30BAHUEM CBOMCTB
U3yYEHHBIX (puryp.

N3MEPEHUE T’EOMETPUYECKHUX BEJIMYNH

HN3mepenne reoMeTpu4ecKuX BeJIU4MH. [JINHA OTpE3Ka. PACCTOSIHUE OT TOUYKHU A0 IPSIMOM.
paccTosiHue MEXy NMapaljieIbHBIMU MPSIMbIMH.

IlepumeTp MHOTOYTOJIbHHKA.

JUIMHA OKPYKHOCTH, YUCIIO T; JUIMHA JYTH OKPY>KHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEXy BETMUMHON LIEHTPAIBHOIO yIJla U JJINHOM IyTh
OKPY>KHOCTH.

[TonsTHe miomiaayu nmiaockux ¢uryp. PaBHococTaBieHHble U paBHOBeIMKHUE (Hurypsl. [Tnomanms
npsiMoyronbHuKa. [lnomanu napannenorpaMma, TpeyrojibHuka 1 tpanenuu. [Inomans
MHOTOYTOJIbHHUKA. IJIOIIA/b KPyTra U IUIOIIA b CEKTOPA. COOTHOIIECHUE MEXIY TUIOIIAAIMHU OJ00HBIX
dburyp.

Penienue 3a1a4 Ha BBIYMCICHHUE U JIOKA3aTEIBCTBO C CIOIb30BAHUEM M3YUEHHBIX (POPMYIL.

KOOPIUHATBI, BEKTOPBI, IOTHKA U MHOXECTBA

Koopaunartel. YpasHenue npsimoil. Koopannatsl cepenunsl oTpeska. @opMyiia paccTosiHUS
MEXy IBYMS TOYKAMHU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.



BekTopsl. [[mnHa (Moaynb) BekTopa. PaBeHCTBO BekTOpoB. KommrHeapHbie BEKTOPHI.
Koopaunarsl BekTopa. YMHOXKEHHE BEKTOPA HAa YUCIIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOPa O IBYM
HEKOJUIMHEApHbIM BekTOpaM. CKaIsipHOE MPOU3BEIECHUE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIE MOHATH. MHOXXECTBO, 2JIEMEHT MHOKECTBA. 3aJaHUE MHOKECTB
MIEPEYUCIICHUEM DIIEMEHTOB, XapaKTepUCTUUECKUM cBoMCTBOM. [lonmHOkecTBO. OObeqHEHNE U
NepeceyeHre MHOXKECTB.

JaeMeHTHI JOruKku. OnpeeneHue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. [[oka3aTenbCcTBO OT
npotuBHOTO. Teopema, oOpatHas qanHOU. [IpumMep 1 KOHTpIIpUMED.

[TonsiTvie 0 paBHOCHIIBHOCTH, CJIETOBAHUH, YIIOTPEOICHHUE JOTHUYECKUX CBA3OK eCll..., MO..., 8
MOM U MOJLKO 8 MOM caydae, TOTUIECKUE CBA3KH U, UTU.

I'EOMETPUA B UCTOPUYECKOM PA3ZBUTUHN

I'eomeTpusi B ucTopuueckoM pasButuu. Ot 3emiiemepus k reomerpu. [Iudarop u ero mkoura.
@anec. Apxumen. [locTpoeHre npaBUIbHBIX MHOIOYIOJBHUKOB. Tpucekuus yria. KBaaparypa kpyra.
YaBoenue kyba. Ucropus uucna mt. 3omotoe ceuenue. «Hauanay Epxnmmna. JI.9tnep. H.W. JloGaueBckui.
Hcropus nsaToro nocrynara.

N300peTenune MeToaa KOOPAUHAT, ITO3BOJISIFOIIETO ITEPEBOIUTH FTE€OMETPUUECKIE 0O BEKTHI Ha SI3BIK
anreopsl. P.[lexapT u [1.depma. [Tpumeps! pa3audHbIX CUCTEM KOOPIMHAT Ha TIOCKOCTH.

XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH YYeHHKA (HA YPOBHE Y4eOHbIX
aeicTBUil)

PanuonanbHbie 1podu

@DopMynUpOBaTh OCHOBHOE CBOWCTBO pAllMOHAIBHON JpoOM U MPUMEHSTh €ro Jyis
npeoOpazoBanus JApoOeil. BRITIONHATE CIIOKEHUE, BBIYMTAHUE, YMHOKEHUE W JICTICHUE PAIlMOHAIBHBIX
npobeit, a Takke BO3BEIEHUE TPOOH B CTENEHb. BBIMONHATEH pa3inyHble MpeoOpa3oBaHus palliOHATBHBIX

k
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BBIpQXXEHUH, JOKa3bIBaTh TOXKAECTBA. 3HATH CBOWCTBA (PYHKIIMH X

rpaduk.

, 1 YMETb CTPOUTH €€

KBagparHbie kopHn
IIpuBoauT, NpHUMEpPHl PALMOHAIBHBIX M HPPAUUMOHAIBHBIX uMcie. Haxonuts 3HadeHUS
apu(pMETHYECKUX KBaJpaTHBIX KOPHEW, HCIOJIb3Yys HpU HEOOXOIMMOCTH KalbKynsTop. Jloka3piBaTh

TEOpPEMBI O KOPHE U3 MPOU3BENEHUS U IPOOH, TOKIAECTBO \/7 = |X| INPUMEHSATh X B IPeoOpa3oBaHuUsAX
a a
BhIpaXKeHHiT. OCBOOOXKIATHCS OT MPPALMOHATLHOCTH B 3HAMeHarelnsx apobeit Buma b,b+Vc.
BbIHOCUTE MHOXHUTENb 33 3HAK KOPHS M BHOCUTb MHOMWTEIb IIOJ 3HaK KOpHA. Mcronb3oBaTh
KBaJIpaTHbIE KOPHU JIJIs1 BBIPAXKEHHS IEPEMEHHBIX U3 TeOMETpUUecKHuX U usndeckux popmyn. CTpouThb

rpaduk Gpynxiun V = ¥X y WITIOCTPUPOBATh Ha rpaduke e€ cBoiCTBa.

KBanpartHbie ypaBHeHHsA

Pemarp kBajgpatHble ypaBHeHus. HaxonuTh mogbopoM KOpHHM ypaBHEHHsI, UCIOJIb3Ysl TEOPEMY
Buera. UccnenoBare KBagpaTHbIe ypaBHEHHUS 110 AUCKPUMHUHAHTY U K03 dunmentam. Pemats a1poGHBIE
pallOHAJIBHBIC YpPaBHCHUA, CBOAA PCIICHHUEC TaKUX ypaBHeHI/Iﬁ K PCIICHUIO JIMHEWHBIX U KBaaApaTHBIX
YPAaBHEHU C TMOCIEIYIOIIMM MCKIIOYEHUEM IIOCTOPOHHUX KOpHEW. Pemarbh TEKCTOBBIE 3anauw,
UCIOJb3Ys B KAYECTBE aIre0pandeckoil Mosienu KBagpaTHble U JPOOHbIE ypaBHEHHUS.

HepaBencrBa

q)OpMyJII/IpOBaTI: U OOKa3bIBATH CBOMCTBA YHCIIOBBEIX HCPaBCHCTB. Hcnonb3oBarts arrapar
HEPAaBEHCTB Ul OLIGHKH IMOTPEIIHOCTH W TOYHOCTH NpuOmmkeHua. HaxomuTe mnepecedeHue Hu
OG’bGI[I/IHeHI/Ie MHOXKCCTB, B YaCTHOCTU YHCIIOBBIX IMPOMCIKYTKOB. Pemratr nuHeiiHbIe HCPaBCHCTBA.



Pemath cucTeMbl TMHEHHBIX HEPABEHCTB, B TOM YHCIIE TAaKWX, KOTOPBHIE 3alHCAaHBI B BHAE JBOMHBIX
HEPaBEHCTB.

CreneHb C 1eJbIM NMOKAa3aTejieM. JJIeMeHThl CTATHCTHKH

3HaTh ONpeEJeNICHHE U CBOWCTBA CTETICHHU C LIEJIbIM MoKa3areiaeM. [[puMeHsI T CBOMCTBA CTENEHU C
LIEJBIM TIOKA3aTesIeM MPH BBHIMOJHEHWN BBIUYMCICHUN M MpeoOpa3oBaHUU BbIpakeHHH. Vcronb3oBaTh
3aIKCh YMCEIT B CTAaHAAPTHOM BHJIC JUISl BEIPAXKCHHSI M COTIOCTABJICHUS Pa3MEePOB O0BEKTOB, JITUTEIHHOCTH
MPOIIECCOB B OKpYyXkaromeM Mmupe. [IpruBoauTh mpuMepbl pErpe3eHTaTUBHON W HEpENpe3eHTaTUBHOU
BEIOOPKH.

W3Bnekare wHbOpMaIuioo U3 TaOJMIl YacTOT, CTPOUTh HMHTEPBAIbHBIA psn. Vcmonb3oBaTh
HATJISITHOE TPE/ICTABICHUE CTATUCTHYECKONH MH(GOPMAIUU B BUJE CTOJIOYATHIX M KPYTOBBIX JIHArpamm,
MTOJIUTOHOB, TUCTOTPAMM.

YeTbIpEéXyroJabHUKH

OOBSICHSTD, UTO TAKOE JIOMAHHAsl, MHOI'OYTOJIbHUK, €r0 BEPUIMHBI, CMEKHBIE CTOPOHBI, AMATOHAJIH,
n300pakaTh U PaCIO3HABATh MHOTOYTOJILHUKU HA YEPTEXKE; OKA3bIBATh AJIEMEHTHI MHOI'OYTI'OJIbHHUKA, €I0
BHYTPEHHIOIO M BHEILIHIOIO 001acTu; (QOopMyIHpOBaTh OINPEAEICHUE BBIITYKIOIO MHOI'OYTOJIbHUKA,
n300pakaTh M PACHO3HABATH BBINYKIbIE W HEBBINYKIbIE MHOIOYroJbHUKH. DOpMynupoBaTh H
JIOKa3bIBaTh YTBEP)KICHUSI O CYMME YIJIOB BBIIYKJIOIO MHOTOYTOJIbBHMKA U CyMME €0 BHEUIHUX YIJIOB;
OOBSICHATh, KaKM€ CTOPOHBI (BEpLIMHbBI) YETBIPEXYroJbHMKA HAa3bIBAIOTCS IPOTUBOIOJIOKHBIMHY;
(bopMyIHpOBaTh OINpENENCHUs IapajieJorpaMMa, Tparenuy, PaBHOOCAPEHHONW U IPSIMOYTOJIbHOM
Tparneuui, npsAMoyrojibHuKa, pom0a, KBajgpaTa; U300pakaTh U PacllO3HABATh 3TH YETHIPEXYTOJbHUKH.
®opmyaupoBaTh U JOKa3blBaThb YTBEpKIEHUS 00 MX CBOWCTBAaX M Npu3Hakax. Pemate 3amaum Ha
BBIUHCIIEHMS, OKA3aTENbCTBO U IIOCTPOEHUE, CBSI3aHHBIE C ’TUMU BUJIAMH YETBIPEX YT OJIbHUKOB.

OOBSCHATH, KakMe JABE TOYKH HAa3bIBAIOTCS CUMMETPUYHBIMU OTHOCUTEIBHO HPSIMOW (TOYKH), B
KaKkoM ciiyyae (urypa HasbIBaeTcs CUMMETPUYHOW OTHOCHUTENIBHO MPSIMOM (TOYKH) M YTO TaKOe OCh
(ueHTp) cuMMeETpuH (QUIYpbl; NPUBOAUTH MpPUMEPHl GUTYp, O0JAJAIOUIMX OCEBOM (LIEHTPaIbHOM)
CUMMETpUEH, a TaKKe IPUMEPbl OCEBOM U LIEHTPAIbHOM CUMMETPUI B OKpYXKaroleil Hac 00CTaHOBKE.

Ilnomannb

OOBACHATD, KaK MPOU3BOIUTCS U3MEPEHHE TUIONIAIe MHOTOYTOJIbHUKOB, KaKUE MHOTOYTOJIbHUKH
Ha3bIBAIOTCS PABHOBEIUMKHUMH M KaKHe€ pPaBHOCOCTaBICHHBIMH. (DOpMynHpoBaTh OCHOBHBIE CBOWCTBA
MJI0Ma e M BBIBOJUTH C MX TMOMOIIBIO (OPMYIBI IIIOMIAAEH MPsIMOYTOJbHHKA, MapajuiesiorpaMmma,
TpeyrojbHuKa, Tpanenuu. DopMynupoBaTh W JOKa3blBaTh TeopeMy OO0 OTHOIICHHUU IUIOMIAeH
TPEYroJIbHUKOB, UMEIOIINX IO paBHOMY yriy. dopmynupoBaTh M J0Ka3biBaTh Teopemy lludaropa u
o0OpaTHyIo eii; BRIBOAUTH popMyny ['epoHa /is miomaan TpeyrojibHuKa. Ppemars 3aaun Ha BIYHCIICHUE
U JI0Ka3aTeNbCTBO, CBSI3aHHBIE ¢ (popMyiaMu 1uIomaaeii u reopemoil [ludaropa.

ITono0HBIE TPEYroIbHUKH

OOBACHATH TMOHATHE MPOTOPIIUOHATBFHOCTH OTPE3KOB; (POPMYIUPOBATH OMPEAETICHUS MOTO0HBIX
TPEYrOJbHUKOB U KoddduimeHTa moaoous; GopMynupoBarh H JI0Ka3bIBaTh TEOPEMBI: 00 OTHOIICHUU
TJIomaaed MoAOOHBIX TPEYrOJIbHUKOB, O MPH3HAKaX MOA00UsS TPEYroJIbHUKOB, O CPEIHEH JIMHHUH
TPEYroJibHUKa, O TIEPECEUCHHH MEIWaH TPEYrojbHUKa, O TMPONOPLUUOHAIBHBIX OTpE3Kax B
MPSIMOYTOJIBHOM TpeyroyibHUKe. OOBSICHATh, YTO TaKO€ METOJ MoJo0us B 3ajladaXx Ha MOCTPOCHUE, U
MPUBOJIUTH TPUMEPHl MpPUMEHEHHUs1 AToro metrona. OOBSCHATh, KaK MOXKHO HCIIOJIb30BaTh CBOMCTBA
MOAOOHBIX TPEYTOJLHUKOB B U3MEPHUTENBHBIX pad0Tax Ha MeCTHOCTH. OOBACHSTH, KaK BBECTH TOHITHE
oI00UsI ISl MPOU3BOJIBHBIX (DUTYD.

dopMymHpoOBaTh OMPEICTICHUE W WIUTFOCTPUPOBATH MTOHSATHE CHHYCA, KOCHHYCA U TAHT€HCAa OCTPOTO
yrJia IpsIMOYTOJILHOTO TPEYTOJIbHUKA; BBIBOJUTH OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U 3HAUCHHUE
CUHyca, KOCMHyca M TaHTeHca st yrioB 30°, 45°,60°. Pemars 3agaud, CBs3aHHBIE C IMOJ00HEM
TPEYTOJbHUKOB, JUIsl BBIUMCICHHS 3HAYECHUH TPUTOHOMETPUYECKHX (YHKIMA HUCIOIB30BaTh
KOMITHIOTEPHBIE TPOTPAMMBI.

OKpyxHOCTH



HccnenoBath B3aMMHOE pacIoNOKEHUE NPSIMOM M OKpyXHOCTH. DOpMynMpoBaTh U JT0KA3bIBaTh
TEOPEMBI: O CBOWCTBE KacaTeJIbHOM, O MPU3HAKEe KacaTelIbHOM, 00 OTpe3Kax KacaTebHBIX, IIPOBEICHHBIX
U3 OJIHOM TOYKH; POPMYIUPOBATH MOHATHUS LIEHTPAIBHOIO yIJIa U TPAAYCHOM Mephl AYTH OKPYKHOCTH.
@opmMyaMpoBaTh M JOKa3bIBaTh TEOPEMBI: O BIMCAHHOM yIje, O IPOU3BEACHUM OTPE3KOB
MePEeCeKaroINXCs XOPA;b(POPMYIUPOBATh U JOKa3blBaThb TEOPEMBI, CBSI3aHHBIE C 3aMeyaTesIbHBIMU
TOYKaMHU TPEYroJbHUKA: O OHMCCEKTpUCe yIa M, KakK CJIEACTBHE, O IEPecedyeHUN OHCCEKTPUC
TPEYroJIbHUKA; O CEPEIMHHOM IEPIIEHIUKYISIPE K OTPE3KY U, KK CIEACTBUE, O IEPECCUCHUH CEPEANHHBIX
NEPIEHIUKYJIIPOB K CTOPOHAM TPEYTOJIbHHUKA; O NEPECEUYEHUH BBICOT TpeyroyibHuka. dopmynupoBaTh
ONpeNEeIeHUs] OKPYKHOCTEH, BIMCAHHOM B MHOTOYI'OJbHHUK M OIMCAaHHOM OKOJO MHOI'OYTOJIbHUKA.
@opmMynupoBaTh U JOKA3bIBAaTh TEOPEMBI 00 OKPYKHOCTH, BIMCAHHOW B TPEYTOJILHUK; 00 OKPY>KHOCTH,
ONMMCAHHOM OKOJIO TPEYrOJbHHKA; O CBOMCTBAaX CTOPOH OMNMCAHHOIO YETHIPEXYIOJbHHKA; O CBOWCTBE
YIJI0B BIMCAHHOI'O YETHIPEXYrOJbHUKA.

Pewate 3amaum Ha BBIYMCIIEHHME, JOKA3aTEIbCTBO M IOCTPOEHHUE, CBS3AHHBIE C OKPYKHOCTBIO,
BIIUCAaHHBIMM M OIHCAaHHBIMU TPEYroJbHUKAMM M YEThIPEXYroJbHUKAaMHU; MCCIEA0BaTh CBOMCTBA
KOH(UTYpalyii, CBI3aHHBIX C OKPYKHOCTBIO, C TOMOIIBIO KOMIIBIOTEPHBIX ITPOrPaMM

INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA
KYPCA MATEMATHUKA B 7 - 9 KIIACCAX

PAIITMOHAJIBHBIE UM CJTA

BhInyCKHUK Hay4UTCS:

1) nmoHMMaTh OCOOCHHOCTH JCCATHYHOU CHCTEMbI CUMCIICHUS;

2) BIIAETh MOHATUSIMHU, CBI3aHHBIMH C ISTMMOCTBIO HATYpaIbHBIX YHCET;

3) BbIpaXkaTh YKCIIAa B SKBUBAJICHTHBIX (pOpMax, BEIOMpas Hanbosiee MOAXOIAIIYIO B 3aBUCHMOCTH OT
KOHKPETHOW CUTYaIlUH;

4) cpaBHHMBATh U YIIOPSIOUYMBAThH pallMOHAILHBIC YHCIIA;

5) BBINOJHATH BBIYMCICHUS C PAlMOHAIBHBIMU YHCIAMH, COYETast YCTHBIC U MUChMEHHBIC MTPUEMBI
BBIYHCIICHUH, MPUMEHEHHE KATbKYIISITOPA;

6) WCMoIB30BaATh MOHATHS U YMEHUSI, CBSI3aHHBIE C TIPOMOPIIMOHATBHOCTHIO BEJIMYHH, TPOIICHTAMH B
XOJIe pEIICHHUS MaTeMAaTHYECKUX 3a/1a4 U 33719 U3 CMEKHBIX TIPEIMETOB, BBIIIOIHSITH HE CIIOKHBIC
MPAKTUYECKHE PACUETHI.

Buinycknux nonyuum 603modicHocmy:

7) NO3ZHAKOMUMBCSL C NOZUYUOHHBIMU CUCIIEMAMU CYUUCLEHUSL C OCHOBAHUAMYU, omaudnbimu om 10;

8) yenybums u pazeums npedcmasienus 0 HAMYPATbHBIX YUCIAX U CEOUCMEAX OeTUMOCIU;

9) Hayuumwvca ucnonb306ame npUEMbl, PAYUOHATUSUPYIOWUE BLIYUCIEHUS, NPUOOPECmU NPUBLIYKY
KOHMPOIUPOBAMb 8bIMUCTIEHUS, 8blOUPAS NOOXOOAWUL O CUMYAYUU CNOCOO.

JIEMCTBUTEJILHBIE UMCJIA

BBINTyCKHUK HAYIHTCS:

1) wucnonp30BaTh HAYAIBHBIC MPEICTABICHUS O MHOXKECTBE ICHCTBUTEIBHBIX YHCEIT;

2) BIaaETh MOHATHEM KBaJPATHOTO KOPHS, IPUMEHSITH €r0 B BBIYMCICHHSX.
Buvinycknux nonyuum 603modicHocmy:

3) paszsumv npedcmasienue 0 YUCLe U YUCLO8bIX CUCTIEMAX OM HAMYPATbHBIX 00 OelCMEUMENbHbIX
uycen,; 0 poau 8bIYUCICHUL 8 Yel08eUeCKOl NPAKMUKe;

4) pazeums u yenyoumo 3HaHUsL 0 OeCAMUYHOU 3ANUCU OCUICMBUMEIbHBIX Ylcel (nepuoouyeckue u
Henepuooudeckue opoou,).

N3MEPEHNA, TPUBJIMOKEHW A, OUEHKHU

BrinmyckHuK Hay4uTcs:



1)

2)

3)
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WCIIOJIb30BaTh B XOJIC PEIICHHS 3JICMEHTAPHBIC MPEICTABICHUS, CBSI3aHHBIC C MPUOIMKEHHBIMA
3HAYEHUSIMHU BEIUYNH.

Buvinycknux nonyuum 603modicHocms.:

NOHAMb, YMO HUCIOBble OaHHble, KOMOpble UCNOIb3YIOMCs Ol XAPAKMEPUCUKU 00beKmos
OKpYIHCAIOUWe20 Mupa, SGIAI0MCs NPEeUMyWecmeenHo, NPUOIUNCEHHbIMU, YMO N0  3aNuUcu
NPUOTUINCEHHBIX 3HAYEHUL, COOePAHCAUWUXCS 8 UHPOPMAYUOHHBIX UCTOUHUKAX, MONACHO CYOUMb O
no2peutHoCmu NPUOTUNCEHU,

NOHAMb, YMO NOSPEUHOCHb Pe3yIbmama 6blYUCIeHULl O00JIJCHA Oblmb  CousMepuma ¢
NO2PEUHOCIBIO UCXOOHBIX OAHHDIX.

AJI'TEBPAYECKUE BBIPAKEHM A

BeITyckHUK HayquTCS:

BJIAJIETh TIOHSTHSMH «TOXIECTBO», «TOXXIECTBEHHOE MPEOOpa3oBaHME», pelaTh 3aaayH,
cozeprkaie OyKBEeHHbIE JaHHBIE; paboTaTh ¢ popMyrnamu;

BBITIOJIHATE MPE0OPa30BaHUsl BBIPAKECHUH, COACPIKALINX CTENECHU C LEIBIMH TOKa3aTes MU U
KBaJ[paTHbIC KOPHHU;

BBINOJIHATh TOXKAECTBEHHBIE NPe0oOpa30BaHUsl PALMOHATIBHBIX BBIPAKCHWH HAa OCHOBE IPABUII
AEeWCTBUI HAJl MHOTOWICHAMH U aIreOpandecKuMu ApOOsIMHU;

BBITOJIHATH PA3JIOKEHHE MHOTOWJICHOB HA MHOYKUTEIH.

Buinyckruk noayuum 603modicHOCHb!

HAyuUmvCcsl 8bINOIHAMb MHO20UAL08ble NPEoOPA308aH U PAYUOHALLHBIX BbIPANCEHUL, NPUMEHSAA
WUPOKULl Habop cnocobos u NPUemos;

NPUMEHAMb MONCOeCMEeHHble NPeodpa3eanus Oisl peuwleHus 3a0ai U3 pPasiuidHblX pasoeios
Kypca (Hanpumep, 0Jisl HAX0HCOEHUSI HAUOOIbULE20/HAUMENBULE20 3HAYUCHUS BLIPAICEHUS).

YPABHEHUA
BrITTyCKHUK HAydUTCS:
pelaTh OCHOBHBIC BHBI PAIlMOHANBHBIX YpPaBHEHUH C OJHON IMEPEeMEHHOH, CUCTEMBI JBYX
YpaBHEHHH C ABYMS NTEPEMCHHBIMU;
MOHUMATh YpaBHEHHE KaK BAXHEHIIYI0 MAaTeMAaTUYECKYI0 MOJENb ISl ONUCAHUS U U3YyUeHUs
Pa3HOOOPA3HBIX PEATBHBIX CUTYAIHH, PEeIIaTh TEKCTOBBIC 3a/1a4H alireOpanvIecKiuM METOJIOM;
MPUMEHSITh TpaduvecKue NpeACTaBIeHUs ISl HCCIEAOBAaHUSA YpaBHEHHM, HCCIEIOBaHUS U
pEIICHUs CUCTEM YPABHEHHM C ABYMS TTEPEMECHHBIMHU.
Buinycknux nonyuum 603modcnocms:
0671a0emb CHeYUaIbHbIMU NPUEMAMU peleHUsl YPABHEeHUU U CUCmeM YPABHeHUll, YBEpeHHO
NPUMEHAMb annapam ypasHeHutl 05 peuleHus pazHooopazHbix 3a0a4 U3 MamemMamuKu, CMeNCHbIX
npeomemos, NPaKmuKu,
npumenamy epaguueckue npeocmagieHuss 0N UCCIe008aHUS YPAGHEHU, CUCMeM YPAGHeHUll,
cooeparcawyux OykeenHvie Kodghhuyuenmeol.

HEPABEHCTBA

BBIITyCKHHUK Hay4uTCSA:

[IOHUMATh U NIPUMEHATh TEPMUHOJIOTUIO U CUMBOJIUKY, CBS3aHHBIE C OTHOLIEHUEM HEPABEHCTB,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;

peuiath JIMHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM M HX CHUCTEMBI, pellaTb KBaJpaTHBIC
HEPaBEHCTBA C ONMOPON Ha rpapuuecKue MpeicTaBICHHUS;

IIPUMEHSATH aIIIapaT HEPABEHCTB Ul PELEHUs 3a1a4 U3 pa3/IMYHbIX Pa3JeloB Kypca.
Buinyckuux nonyuum 603mM0%CHOCMb HAYYUMbCA:

4) pasHoobpazuvbiMu npuemamu OOKA3AMenbCmed HEPAGeHCMS, VEEPEHHO NPUMEHAMb annapam

HepageHcme O/l peuleHus pazHooOPA3HbIX MAmeMamuyeckux 3a0ay u 3a0ai U3 CMeNCHbIX
npeomemos, NPaKmuKu.



5)

1)

2)

3)

4)

5)

1)

2)

Tpumensmo epaghuueckue npedcmasienus Oiisi UCCIEO08AHUSL HEPABEHCME, CUCTEM HEPABEHCME,
cooepoicawux OyKeeHHvie KO3 puyuenmaol.

OCHOBHBGIE I[TOHATHA. UACJIOBBIE ®@YHKIINN

BrinnyckHuK Haydures:

[IOHMMaTh ¥ HCHOJb30BaTh (DYHKIMOHAJIbHBIE IMOHATUA M S3bIK (TEPMHHBI, CUMBOJIHYECKUE
0003HaYCHHUS ),

CTPOUTH TpaUKH 3JIEMEHTapHBIX (YHKUMH; MCCIEJOBAaTh CBOWCTBA YUCIOBBIX (DYHKIUI Ha
OCHOBE M3YUYEHHUS MMOBEICHUS UX TPa(UKOB;

IIOHUMAaTh (DYHKIMIO KaK Ba)KHEHIYI0 MaTEeMAaTUYECKYyI MOJENb JJs ONUCAHUS IPOLIECCOB U
SABIICHUM OKPY)KAIOLIETO MHpa, MPUMEHATh (YHKIMOHAJIBHBIA S3BIK JJIsI ONUCAHUA U
HCCIIeIOBaHMSI 3aBUCUMOCTE MeXy (PU3MUECKUMH BETMUUHAMHU.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCA:

npo8oOUMb UCCIE008AHUSA, CBA3AHHbIE C U3VUEHUEeM CBOUCME (OYHKYul, 6 mMOM Yucie c
UCNONIb308AHUEM KOMNbIOMeEPAd; HA OCHO8e 2PAPUKO8 U3YYEHHLIX QYHKYuu cmpoums Oofee
cnoxcnvle epaguku (Kycouno-3a0anHule, ¢ «8bIKOJIOMbIMUY MOUKAMU U M. N.);

UCNONIb308aMb  (PYHKYUOHANbHbIE NPeOCMABIeHUs U C8OUCMEA (QYHKYUll Oasl  peuleHus
MamemMamuyeckux 3a0ay U3 pasiuidHslx paszoenos Kypcd.

UMCJIOBBIE [TOCJIIEAOBATEJIBHOCTU
BrinmyckHuk Haydures:
NOHMMAaTh W UCIOJIB30BaTh SI3bIK  IOCIEAOBATEIbHOCTEH ( TEPMHHBI, CHUMBOJHYCCKUE
0003HaueHMUs ),
OPUMEHSTh (OPMYJIbl, CBS3aHHBIE C apU(PMETHUECKON U TEOMETPUUYECKON NPOrpeccusiMu, H
anmnapar, copMHpOBaHHBIA MpPU U3YYEHUH APYTHX pa3[esioB Kypca, K PEeLIeHUIO 33]a4 B TOM
qrclie ¢ KOHTEKCTOM M3 pealbHOU KU3HU.
BoinyckHux noayuum 603mMOoNCHOCMb HAYUUMbCAL:

3) pewamsv KomOUHaAMOPHbIE 3a0auU ¢ NPUMEHEHUEM POPMYT N-20 YTIeHA U CYMMbL NEPEbIX I UIEHO8

4)

apugmemuueckol u 2eoMempuyecKol NPoecpecculi, NPUMeHss npu S3Mom annapam ypasHeHuu u
HepaseHcme,

HOHUMAMb  APUPDMEMUUECKYI0 U 2eOMEMPUYECKYIO NpOcpeccuu Kaxk YHKYUU HAmMypanbHO20
apeymenma, Ce5A3vl8amyv apuhmemuyecKyro npocpeccuio ¢ TUHeHbIM POCIOM, 2e0MEeMpPUUECK)O
— € 9KCNOHEHYUATIbHLIM POCIOM.

OITMCATEJIbBHAS CTATUCTUKA

BbIycKHMK HayuduTCs MCIONB30BaTh MpOCTEilne crnocoObl MPEACTaBICHHUS U aHalu3a

CTaTUCTUYCCKUX NAaHHBIX.

Bbll’lyCKHuK nojiyyum 603MONCHOCMb npuo6pecmu l’lepGOHClllaﬂbelﬁ onsblm opecaHusayuu c6opa

OAHHBIX NpU NPOBEOEHUU ONPOCA 0OUWECMBEHHO20 MHEHUS, OCYWeCmEIams Ux aHaiu3, npeocmasiiams
pe3yibmamsl Onpoca 6 ude maobauysl, OUASPAMMDBL.

CJIVUAMHBIE COBBITUS U BEPOSITHOCTD

BBIHYCKHI/IK HAaY4IUTCAd HAXOANUTHb OTHOCUTCIIbHYIO YaCTOTY W BCPOATHOCTDH cnyqaﬁHoro COOBITHSL.

Bbll’lyCKHuK noiyvyum 603MOAHCHOCNb npuo6pecmu onslm npoee()enuﬂ Cﬂy’{aﬁHle oKcnepumennoes, 6 nom
uucie, ¢ NOMOWbHO KOMNbIOMeEPHO2O MO@GJZMPOGCZHM}Z, UHmepnpemayuu ux pes3yjibnmamoe.

KOMBUHATOPUKA



BBIHYCKHI/IK HAay4uTCda peilaThb KOM6I/IHaT0pHI>Ie 3aJa4ud Ha HaXO0XACHHUC 4Yuciia 00BEKTOB HIIU

KOMOMHAIINH.

Bbll’lyCKHuK nojiydyum 603MOJNCHOCNTb HAYHUYUMbCA HEKONOopsblM CReyudlbHbIM npuemam peuleHusl

KOMOUHAMOPHBIX 3A0aH.

HATJIAJHAS TEOMETPUA

Bbll’lyCKHI/lK Haydumcs:

1)
2)
3)

4)

pacno3HaBaTh Ha YepTekax, PUCYHKaX, MOJENSAX U B OKPYXKAIOIIEM MHpPE IUIOCKHE U
IPOCTPaHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI;

pacno3HaBaTh pPa3BEPTKH Ky0a, MPSMOYTOJBHOTO IapajuieNieuIesia, IMPABUIbHON
ImUupamMuJbl, HUJINHAPA U KOHYCA,

OIPEETATh 10 JMHEHHBIM pa3MepaM pPa3BepTKU (UTYphI JIMHEHHBIE pa3Mepbl caMoi
¢Gurypsl 1 Ha060pOT;

BBIYHCIIATH 00BEM MPSIMOYTOJIBHOTO MapalIeIenuIea.

Bbll’lyCKHl/lK NOJIYHUmM 603MOINCHOCMDb.!

5)

6)
7)

BBIUUCIIATH OOBEMBl NPOCTPAHCTBEHHBIX TI'E€OMETPUUECKHUX (PUTYp, COCTaBIEHHBIX W3
IIPSAMOYTOJIBHBIX IIapAIJICIICIIUIICIOB;

YIIIYOUTB ¥ pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpax;
IIPUMEHSATD [TOHATUE PA3BEPTKU JJIS BBIIIOJIHEHUS IPAKTUYECKUX PACYETOB.

I'EOMETPUYECKUE ®UT'YPbI

Bbll’lyCKHuK HAy4umcs.:

1)
2)

3)

4)
5)
6)

7)

II0JIB30BATHCS A3BIKOM I€OMETPHUM JJI ONMCAHMS MPEIMETOB OKPYKAIOLIEro MUpa M UX
B3alMHOI'O PACIIOJNIOKECHMS;

pacno3HaBaTh U M300pakaTh Ha yepTexax M PUCYHKAX NeoOMETpUYecKHe (PUTypbl U HUX
KOH(UTypaluu;

HaXOJUTh 3HAUYEHUS UIMH JIMHEWHBIX AJIEMEHTOB (UIYp U UX OTHOIIEHUS, TPayCHYIO
Mepy yraos ot 0 1o 180° , mpumeHss onpeneneHus, cBOMCTBA M NPU3HAKH DUTYP U HX
JJIEMEHTOB, OTHOWIEHUs ¢uryp (paBeHCTBO, moa00MEe, CHMMETPUH, IOBOPOT,
NapaJuIeIbHBIN IEPEHOC);

ONepUpPOBaTh C HAYAJIbHBIMU MOHSITUSIMH TPUTOHOMETPUU M BBIIOJHATH 3J€MEHTAapHbIC
orepanuu HaJ QYHKIUSAMH YTJIOB;

pemath 3aJayd Ha JI0Ka3aTeIbCTBO, OMMPAsCh Ha H3Y4YEHHbIE CBOWCTBa (GUTYp H
OTHOLIEHUH MEXy HUMH U IPUMEHSSI U3YUEHHBIE METOBI JOKA3aTEIbCTB;

peliaTh HECJI0XKHBIE 3a7ja4i Ha ITOCTPOEHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOESHHUS
C TIOMOILBIO LIUPKYJI U JIMHEUKH;

pelaTh IpocTeiine IIaHnMeTpUUecKHe 3aJa4l B TPOCTPAHCTBE.

BblnyCKHuK nojydunt 603MOAHCHOCNIb.!

8)

9)

OBJIAJIETh METOJIaMU PELICHMs 3a]a4 Ha BBIYMCICHHUS U JI0Ka3aTEIbCTBA, METOJOM OT
IPOTUBHOTO, METOJOM TMOJ00us, METoAOM Iiepebopa BapUaHTOB M  METOAOM
T€OMETPUUYECKUX MECT TOYEK;

PUOOPECTH OMBIT MPUMEHEHHS aNredpandeckoro U TPUrOHOMETPUUYECKOTO amnmnapara u
UAEH IBUKEHUS NPU PELIEHUH T'€OMETPUYECKHX 3a7ay;

10) oBnasieTh TPAAMIIMOHHON CXEMOM peIIeHus 3a7a4 Ha MIOCTPOCHHUE C MIOMOIIBIO [IUPKYJIS U

JIMHEUKU: aHaJIN3, IOCTPOCHHUC, NOKA3ATCIILCTBO U UCCIICAOBAHNC,

11) HayuuThCs pemiath 3a7a4d Ha MOCTPOCHHE METOIOM T'€OMETPHUYECKOr0 MECTa TOYEK U

METOIOM IT000HS;

12) nproOpecTd OMBIT HWCCIACIOBAHHMS CBOWCTB IUITAHUMETPHUECKUX (GHUTYp C TOMOIIBIO

KOMITBIOTEPHBIX IIPOIPAMM,;



13) nproOpecTH OIBIT BHIMOJHEHHS MPOEKTOB 10 TeMaM: «I'comeTpruueckue mpeodpa3oBaHus
Ha TUIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1Mo Gopmyiey.

N3MEPEHUE 'EOMETPUYECKUX BEJIMYNH

Buinyckuux nayuumes:

1)

2)

3)

4)
5)

1) wucnosabp30BaTh CBOMCTBA M3MEPEHHs JJIMH, IUIOIIAJCH M YIJIOB NPU PELICHUU 3a7ad Ha
HaXO0KJICHHE JJIMHBI OTPEe3Ka, AJIMHBI OKPYKHOCTH, TPaJlyCHOM MephI yria;

2) BBIYUCIATH JUTMHBI TMHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIbI, UCIIONIB3Ysl (DOPMYIIbI JUTHHBI
OKPY’KHOCTH U JUIMHBI AYTU OKPYKHOCTH, (hOpMYyJIbl IUIOIAAen Guryp;

3) BBIYHCIATSH IUIOMIAAN TPEYTOJIBHUKOB, IPSMOYTOJIBHUKOB, MTAPAJLICIIOrPAMMOB, TPAIICLU,
KPYI'OB U CEKTOPOB;

4) BBIMHCIATH JUTMHY OKPYXKHOCTH, JUIUHY JyT'H OKPYKHOCTH;

5) pemiath 3aja4d Ha J0OKa3aTeJbCTBO C HCIIOJIB30BaHUEM (OPMYI UIMHBI OKPY)KHOCTH U
JUTMHBI YT OKPY>KHOCTH, (popmy turomaaet puryp;

6) pewiath NMPaKTHYECKUE 3a]a4d, CBS3aHHBIC C HAXOXKICHUEM TI'€OMETPHYCCKUX BEITHYHH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEICTBA).

BoinyckHUK nomyyum 03MOMCHOCIb!
7) evluucasimo naowaou ueyp, COCMAGIeHHbIX U3 08yX uiu 0Oojee NPIMOY2OJbHUKOS,
napanienoepammos, mpeyeoibHuUKos, Kpyea u cekmopa;
8) eswvluuCaIMb NAOWAOU MHO20V2ONLHUKOS, UCHONb3YSL OMHOUECHUS. DPABHOBENUKOCIU U
PABHOCOCMABNIEHHOCMU,
9) npuobpecmu onvim npumenenus aLeedOPAULECKO20 U MPULOHOMEMPULECKO20 annapama u
uoetl 08UNCEHUS NPU peueHUU 3a0ay Ha 8bIYUCTIeHUE NI0WAJel MHO20)20/IbHUKOS.

KOOPIMHATBI
Buvinycknux nayyumes:
1) BBIYMCIATH JUIMHY OTpe3Ka IO KOOPJMHATAM €ro KOHIIOB; BBIYHCIIATH KOOPIWHATHI
CEpEIMHBI OTPE3KA;
2) WCIOJB30BATh KOOPANHATHBIN METO/ JJIsl M3YUSHHS CBOMCTB MPSMBIX U OKPY>KHOCTEH.

Buvinyckuux nonyuum 603mMoACHOCHb:
3) osrademv KOOPOUHAMHBIM MEMOOOM PEUleHUsl 3a0ad HA 8bIMUCTICHUE U OOKA3AMENbCMEO;
4) npuobpecmu onvim UCHONIL30BAHUS KOMNBIOMEPHBIX NPOSPAMM OISl AHAAU3A HYACHIHBIX
Cyaes 63aUMHO20 PACNONONCEHUSL OKPYICHOCMEN U NPSAMbLX,
5) npuobpecmu onvim 6vinoanenus npoekmos Ha memy «llpumenenue KOOpPOUHAMHO2O
Memooa npu pewleHuu 3a0a4 Ha 8bIYUCIeHUEe U OOKA3AMETbCHBO ).

BEKTOPDBI

Buinycknux naywumces:

ONEpUpPOBaTh C BEKTOPAMHM: HAXOJUTh CYMMY M pa3HOCTh [JBYX BEKTOpPOB, 3aJlaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEICHUIO 3aJAHHOTO BEKTOPA HA YUCIIO;
HaxOJWUTh Uil BEKTOPOB, 33JaHHBIX KOOPJWHATAMHM: JUIMHY BEKTOPA, KOOPAMHATBI CYMMBI H
Pa3HOCTH JIBYX U O0Jiee BEKTOPOB, KOOPIMHATHI TPOU3BEICHHS BEKTOPA HA YHCIIO, IPUMEHSS IPU
HEO0OXOJIMMOCTH COUYETaTENbHBIN, IEPEeMECTUTENbHBIN U paclpee/IuTEIbHbIN 3aKOHBI;
BBIYUCIIATh CKAJIAPHOE IIPOU3BEACHUE BEKTOPOB, HAXOAUTb YOI MEXIY BEKTOpPaMHU,
YCTaHABIIMBATh MEPIECHINKYIIPHOCTD MPSAMBIX.

Bbll’lyCKHMK noay4unt 603MOANCHOCNHb.!

osradems BEKMOPHbIM Memooom 0isl peuterHus 3a0a4 Ha 8bIYUCTEHUEe U aOKCIS’Clme]Zme@O,'
npuo6pecmu Oonvlnt 6bINOJIHEHUSL NPOEKmMOo8 Ha memy «IYpuMeHeHue 6EKNOPHOCO Memooa npu
peuteHuu 3004y HA 8bIYUCTICHUE U OOKA3AMETbCMBON.



KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

I'nasa, Homep Ha3Banue TeMbl YpoKa Jdomamnee Hpumep | Ilpume
pa3jaen ypoka 3a/laHue Hble yaHue
CPOKH
nposeje
HUS
1. PanronanbHbIe BbIpayKeHUS §1, m.1 01.09
2. ParimoHanbHbIe BRIPAKCHHS §1, 1.1 05.09
OcHOBHOE CBOWCTBO ApoOH. 06.09
3. Coxkpatienue apobei §1,m2
OCHOBHOE CBOMCTBO JPOOH. 07.09
4. Coxkpatienue apobeit §1,m2
OCHOBHOE CBOMCTBO JPOOH. 07.09
5. Coxkpatienue apobeit §1,m2
CroxeHue ¥ BhIUUTaHUE Ipo0ei ¢ 12.09
6. OIMHAKOBBIMHU 3HAMEHATEISIMU §2, 1.3
CrnoxeHue ¥ BRIYUTAHUE APOOEH ¢ 13.09
7. OIMHAKOBBIMHU 3HAMEHATEISIMU §2, 1.3
CroxeHue ¥ BhIUUTaHUE Ipo0ei ¢ 14.09
8. pa3HBIMU 3HAMEHATEJSIMU §2, m.4(mp.1-3)
CrnoxeHue U BlYUTaHUE ApoOeii ¢ 14.09
9. pa3HBIMM 3HAMEHATEISIMU §2, 1.4
CrnoxeHue U BlYUTaHUE ApoOeii ¢ 15.09
10. | pa3HBIMH 3HAMEHATEISIMH §2, 1.4
11. | CrapToBasi ZMATHOCTHKA 18.09
Panmonansubie CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ 19.09
npobu - 244 12. | pa3HBIMU 3HAMEHATEISIMU §1,2, m.1-4
YMmHoxeHue apobeit. Bo3senenue 20.09
13. | npobwu B cTeneHb
YMHoxeHue apodeii. Bo3senenue 21.09
14. | npobu B cTeneHb 83, m.5
YMmHuoxenue apobeii. Bo3senenue 21.09
15. | npo6u B cTeneHb 83, m.5
16. | Jlenenne npobeii §3, 1.5 22.09
17. | denenue npobeii §3, m.6 26.09
[IpeoOpazoBanme parmoOHATBHBIX 27.09
18. | BelpaxkeHuit §3, 1.6
[Ipeobpa3zoBanne paOHAIbHBIX 28.09
19. | Belpaxxenuit §3, .7
[Ipeobpa3zoBanre paOHAIbHBIX 28.09
20. | BbIpaxeHU#
[IpeoOpazoBanme paroOHATBHBIX 29.09
21. | BoIpakeHU# §3, .7
22. | ®ynkuusa y=k/x u ee rpapux §3, 1.8 03.10
23. | ®ynkuusa y=k/x u ee rpapux §3, n.5-8 04.10
Kontponbnas padora Nel o teme 05.10
24. | «IIpou3BeneHue U YacTHOE APOGEii»




r.5,§1,m.40- 05.10
25. | MHOTOYTOJIBHUKHI 42
26. | IapamrenorpamMm rn.5,§2,m.43 06.10
27. | llpuzHaku nmapajuiesorpamma r.5,§2,1.44 10.10
pa3oop 11.10
28. | Teopema daineca 3a:1.385
YetpIpEXyroiib 29. | Tpanenus 1.5,§2,1m.45 12.10
HUKH -104 paszbop 12.10
30. | 3agaum Ha MOCTPOCHUE 3a:1.393
31. | IIpsamoyroiabHUK 11.5,83,1m.46 13.10
32. | Pom0. KBagpar rn.5,83,m.47 17.10
33. | OceBas ¥ LIeHTpaJibHAsl CAMMETPHS 11.5,83,1m.48 18.10
KonTponbnas paborta Ne2 o teme 19.10
34. | «YeTbIpexyroibHUKH»
35. | PanmonanbHbIC yKCIa §4, n.10 19.10
36. | MppanuoHanbHbIC Yricia §4, m.11 20.10
KBaaparHbie KOpHH. 24.10
ApudmeTnueckuil KBaapaTHbINA
37. | kopeHb §5, m.12
38. | YpaBHeHue x*=a §5, m.13 25.10
Haxoxnenne npuOamKeHHBIX 26.10
39. | 3HAaYeHMI KBaIpaTHOTO KOPHS §5, m.14
40. | ®ynkims y=Vx u ee rpadux §5, m.15 26.10
41. | ®ynkims y=Vx u ee rpaduk §5, .15 27.10
KBanpaTHbiii KOpeHb U3 07.11
42. | mpousBeneHus u apobu §6, .16
KBanpaTHbIii KOpeHb U3 08.11
43. | mpousBeneHus u apobu
44. | KBaspaTHblii KOPEHb U3 CTENCHH §6, n.17 09.11
45. | KBazmpatHblii KOpEeHb U3 CTETICHH §4-6, m.10-17 09.11
KonTponsHas padora Ne3 o Teme 10.11
«ApudpmeTnyecKnii KBaApaTHBIH
KBanparusie 46. | KOpeHb U ero cBOWCTBA»
kopHH — 204 BriHeceHrEe MHOXKUTEIS U3-110]T 3HAKA 14.11
KOpHs1. BHEceHne MHOKHUTEIS 0]
47. | 3HaK KOpHS §7,m.18
BriHecenre MHOKHUTEIS U3-T10]T 3HAKA 15.11
KopHsl. BHEceHrne MHOKUTEINS MO/
48. | 3HaK KOpHS §7, m.18
BrIiHecenre MHOKHATENS U3-II0 3HAKA 16.11
KOpHs1. BHEceHne MHOKHUTEIS 0]
49. | 3HaK KOpHS §7,m.18
[IpeoOpazoBaHue BBIpAKEHUIH, 16.11
50. | comeprkammx KBaJpaTHbIC KOPHU §7,m.19
[IpeoOpazoBaHue BBIpAKEHUIH, 17.11
51. | conmeprkamux KBaJpaTHbIE KOPHU §7,1m.19
[IpeobpazoBanue BHIpAKESHUIA, 21.11
52. | comeprkanux KBaJipaTHbIE KOPHU §7,1.19
[IpeobpazoBanue BEIpAKESHUIA, 22.11
53. | comeprKanux KBaJapaTHbIE KOPHU §7, m.18-19
KonTtponsHast padora Ned o reme 23.11
54. | «IIpuMeHeHHEe CBOICTB




apupMeTHYECKOr0 KBaJpaTHOI0
KOPHS»

r1.6,§1,m.49- 23.11
55. | I[lmomanh MHOTOYTOJILHUKA 51
Pemenue 3anay no teme "Ilnomans 24.11
56. | MHOrOyrojpHuKa'" r.6,§1,m.51
57. | Ilmomanp mapamieaorpaMmma 11.6,§2,1m.52 28.11
58. | I[lmomanp mapamienorpamMmma 29.11
59. | Iiomaas TpeyroJibHUKA 11.6,§2,1.53 30.11
60. | Iiomaas TpeyroJibHUKA 11.6,§2,1.53 30.11
61. | [lmomanpe Tpanenuu 1.6,82,1.54 01.12
Pemenue 3aa4 Ha BEIYMCICHHUE r1.6,§1-2,1m.49- 05.12
62. | uiomaneit puryp 54
[Tnomans — Pemenwne 3aga4y Ha BRIYMCICHHE 11.6,§1-2,11.49- 06.12
154 63. | miomanei puryp 54
64. | Teopema ITudaropa 11.6,§3,1.55 07.12
Teopema, oOpaTHas Teopeme 07.12
65. | Iludaropa 11.6,§3,11.56
Pemenue 3amay no reme «Teopema r.6,83,m.55,5 08.12
66. | [ucdaropa» 6
Pemenue 3amau no reme «Teopema 12.12
67. | [ludaropa»
11.6,§1-3,1m.49- 13.12
68. | Pemenue 3ama4 no teme «llmomamm» | 56
KonrtponsHas pabora Ne5 no reme 14.12
69. | «Ilaomaab»
70. | Henonnble KkBaJipaTHbIE YpaBHEHUS §8, m.21 14.12
71. | Henonxble KBaJipaTHbIE YpaBHEHUS §8, m.21 15.12
®dopmya KOpHEH KBaIPaTHOTO 19.12
72. | ypaBHeHHUS §8, m.22
®dopmya KOpHEH KBAJIPaTHOTO 20.12
73. | ypaBHeHHUS §8, m.22
®dopmya KOpHEH KBaIpaTHOTO 21.12
74. | ypaBHeHHUS §8, m.22
Pemenne 3amay ¢ TOMOIIBIO 21.12
75. | KBaJpaTHBIX YpaBHEHUH §8, m.23(3anl)
Pemenue 3amay ¢ HOMOIIBIO 22.12
KBanparusie 76. | KBaIpaTHBIX YpaBHEHUH §8, m.23(3an2)
ypaBHEHUS — Pemenue 3aga4 ¢ moMoIbio 26.12
204 77. | KBaJpaTHbIX YpaBHEHUN §8, m.23
78. | Teopema Buera §8, m.24 27.12
79. | Teopema Buera §8, m.21-24 28.12
Konrponsnas padora Neb o reme 28.12
«KBaapaTHoe ypaBHEeHHE H ero
80. | kopHm»
Pemenne qpoOHBIX pariMoOHaIbHBIX §9, m.25(mp. 29.12
81. | ypaBHeHHi 1,2)
Pemenne qpoOHBIX parmOHAIBHBIX 09.01
82. | ypaBHeHumid §9, m.25(mp. 3)
Pemenne qpoOHBIX parmOHAIBHBIX §9, m.25 10.01
83. | ypaBHeHu# (TIOBTOPHTB)




Pemenue 3a1au ¢ mOMOIIBIO

11.01

84. | panmoHaNIBHBIX YPABHCHHI §9, m.25
Pemenue 3a1au ¢ nomoupro 11.01
85. | panmoHaNbHBIX YPAaBHCHHI §9,11.26(3an 1)
Pemenue 3a1au ¢ nomoupro 12.01
86. | panmoHaNbHBIX YpPaBHCHHUI §9.,11.26(3az 2)
Pemenue 3a1au ¢ nomoupro 16.01
87. | panmoHaNBHBIX YPAaBHCHHI §9, m.26
Pemenue 3a1au ¢ nomo1pro 17.01
88. | panmoHaNbHBIX YpPAaBHEHHI §9, m.25,26
Konrponsnas padora Ne7 o reme 18.01
«/lpoOHbIE pauMoOHAJIbHbIE
89. | ypaBHeHHs»
Ornpenenenne mogo0HbIX m.7,§1,m.58, 18.01
90. | TpeyroJbHUKOB 59
OTHoleHne mIomaaei mogo00HbIX 19.01
91. | TpeyroibHUKOB r.7,81,m.60
[TepBblii mpu3HaK 000U 23.01
92. | TpeyroibHUKOB r.7,§2,1m.61
Bropoii u TpeTnii npusHaku nogodus | 11.7,§2,1m.62,6 24.01
93. | TpeyroibHUKOB 3
Pemenue 3a1auy Ha npuMeHeHME 25.01
HIepBOTO MPH3HAKA 000U
94. | TpeyroJIbHUKOB .7,§2,1m.61
Pemenue 3a1a4 Ha npUMEHEHNE 25.01
BTOPOT'O U TPETHETO MPU3HAKA rn.7,§2,1m.62,6
95. | mooOusi TpeyroabHUKOB 3
Pemenue 3amgau o teme «llpuzHaku rn.7,81,2,m.58- 26.01
96. | momoOus TPEyroJIbHUKOBY 63
Konrtponsnas padora Ne8 o reme 30.01
«IIpu3Haku nonodus
Hono6 97. | TpeyroJibHHKOB)»
eOﬂ(?H;{HLIerKI/I 98. | CpenHss TMHUS TPEYroJIbHUKA ri.7,§3,m.64 31.01
Ract Lo 0.7,83,1.64(3. | 01.02
99. | CBolcTBO MeiMaH TPEYroJIbHUKA 1)
[TponoprinoHanbHBIE OTPE3KU B 01.02
100. | npsiIMOYTOJILHOM TPEYTOJIbHHKE rin.7,§3,m.65
3a1aun Ha TOCTPOCHUE METOJIOM 11.7,83,1m.66(3. 02.02
101. | mogo6us 3)
W3mepuTenbHbie pabOTHI HA r11.7,§3,m.66(xn 06.02
102. | MmecTHOCTH 0 KOHIIQ)
103. | O nogo6uu Mpou3BOJILHBIX (pUTYD rn.7,§3,m.67 07.02
CuHyc, KOCHHYC ¥ TAHT€HC OCTPOTO 08.02
104. | yria B npsIMOYTOJIbHOM TpeyrosibHuke | 171.7,§4,1m.68
Pemenue 3anau no teme 08.02
«COOTHOIIIEHUS] MEX/Ty CTOPOHAMU H
yriaamu NpsIMOYrOJIbHOTO ri.7,84,1m.68,6
105. | TpeyronpHUKA» 9
3HaYyeHue CUHYCa, KOCUHYCca U 09.02
TaHT€HCa JJIsl YIJI0B, paBHbIX 30°,
106. | 45°,60° rn.7,§4,m.69
Pemenue 3agay mo TeMe r.7,84,1.68,6 13.02
107. | «CooTHOIIEHUSI MEXAY CTOpOoHaMU U | 9




yriamMu IMpsIMOYTOJIbHOTO
TPEYTOJIbHUKA

KonTponpHas padora Ne9 no teme 14.02
«CoOTHOIIEHNST MeKIY CTOPOHAMU
U yrJIaMH PSAMOYT0JIHOTO
108. | Tpeyroabunka
109. | YucnoBble HEpaBEHCTBA §10, m.28 15.02
110. | CoiicTBa YHCIOBBIX HEPABEHCTB §10, .29 15.02
111. | CBolicTBa YHCIOBBIX HEPABEHCTB §10, .29 16.02
CrioxxeHue 1 yMHOKEHUE YHCIIOBBIX 20.02
112. | HepaBeHCTB §10, .30
CrioxxeHue 1 yMHOKEHUE YHCIIOBBIX 21.02
113. | HepaBeHCTB §10, .30
CroxxeHue 1 yMHOKEHUE YHCIIOBBIX 22.02
114, | HepaBeHCTB §10, .30
[TorpenHocTh ¥ TOYHOCTH §10, m.31, 22.02
115. | mpubnmxeHus n.28-30
KonTponbnas padora Nel0 mo teme 27.02
«UmucioBble HEPABEHCTBA U UX
116. | cBoiicTBa»
[Tepeceuenue u 0ObeTMHCHIE 28.02
117. | MmHOXeCTB §11,1m.32
Hepasencrsa - 118. | YncnoBbie IPOMEKYTKH §11, m.33 29.02
194 119. | YncnoBble IPOMEKYTKH §11, m.33 29.02
120. | YucnoBble IPOMEKYTKH §11,m.33 01.03
Pemenne HepaBeHCTB ¢ OMHOM 05.03
121. | nepemeHHOM §11, .34
Pemienne HepaBeHCTB ¢ OIHOM 06.03
122. | nepemeHHOM §11, .34
Pelenne HepaBEeHCTB ¢ OAHOU 07.03
123. | mepemMeHHOH §11, n.34
Pemenue cuctem HepaBeHCTB ¢ ogHoU | §11, m.35(mp. 07.03
124. | nepemMeHHON 1-4)
Pemenue cuctem HepaBeHCTB ¢ ogHoU | §11, m.35(mp. 12.03
125. | nepeMeHHOI 5)
Pemienne cucrem HEpPABEHCTB C OJJHOM 13.03
126. | mepemMeHHOH §11,m.32-35
KonTtponbHas padora Nell nmo teme 14.03
«HepaBeHcTBa ¢ 01HO¥ NTEepeMEHHOM
127. | m ux cucTeMBbI»
B3aumnoe pacronoxenue npsiMmon u 14.03
128. | okpyxHOCTH rin.8,§1,m.70
129. | KacarenpHasi K OKpYXKHOCTH rn.8,§1,m.71 15.03
130. | KacarenpHasi K OKpYXHOCTH rin.8,§1,m.71 19.03
131. | 'pagycHast Mepa JIyTH OKPYKHOCTH r1.8,§2,1m.72 20.03
OKPYT?SCTB - 132. | Teopema 0 BIMCAaHHOM YTJIe r.8,§2,m.73 21.03
Teopema 006 oTpe3kax r.8,§2,1m.73 ( 21.03
133. | mepecekaronuxcst Xop, T.2)
Pemenne 3amad mo Teme m.8,§2,m.72,7 22.03
134. | «llenTpanbHBIC U BOMCAHHBIC YTIIBI) 3
135. | CpoticTBa OMCCEKTPHUCHI yTia 11.8,83,1m.74 02.04




CBolicTBa CEpEeIUHHOTO

03.04

136. | meprieHIUKYyIsIpa K OTPE3KY r1.8,§3,1.75
Teopema 0 epeceueHrun BHICOT 04.04
137. | TpeyronpHUKa 11.8,§3,1.76
138. | BniucanHas okpy>KHOCTb 11.8,84,1.77 04.04
CBOICTBO OITUCAHHOTO 05.04
139. | yeThIpexyronpbHUKa 11.8,84,1.77
140. | OnucanHast OKPYKHOCTh rn.8,84,m.78 09.04
CBOICTBO BOIUCAHHOTO 10.04
141. | yeThIpexyroiabHUKA 11.8,84,1.78
Pemenne 3amad mo Teme r.8,§1-4,1m.70- 11.04
142. | «OKpyKXKHOCTbHY 78
Pewmenue 3amay 1o reme 11.04
143. | «OKpy>KHOCTBY»
KonTponbnas padota Nel2 o teme 12.04
144. | «OKpYKHOCTH»
OnpeneneHue CTENEHHU C 1EeJIbIM 16.04
145. | oTpunaTeNbHBIM N10KA3aTEIEM §12, n.37
CBOMNCTBA CTEINEHH C IIETBIM 17.04
146. | moka3areiaem §12, m.38
CBOMCTBA CTEIEHU C IIENBIM 18.04
Crenens ¢ 147. | mokazarenem §12, m.38
TCIIEIM CBOMNCTBA CTEINEHH C IIETBIM 18.04
HOKaga;eHeM B 148. | nokasarenem §12, m.38
K 149. | CrangapTHBIH B YHCIIA §12, .39 19.04
150. | CrangapTHBIA BH] YHCIa §12,1m.37-39 23.04
KonTtponpsHas padora Nel3 o teme 24.04
«CTeneHb ¢ HeJbIM NOKa3aTeJieM H
151. | ee cBoiicTBa»
[IpencraBnenue 1aHHBIX B BUIE 25.04
TabJIML AUarpamMm, rpaduKosB.
3anonHeHHe TaOIMLl, YTCHUE U
oCcTpoeHue auarpamm (ctonoukoBsixX, | §13, m.40(8.1,2
152. | cron6uaThIX U KPYTOBBIX) c.241)
[IpencraBneHue 1aHHBIX B BUJE 25.04
TabIuIl quarpamm, rpadukos. Utenue
rpauKOB pealbHbIX MPOIIECCOB.
BepositHOCTB M W3Bneuenue nnpopmanyu u3
CTaTUCTHUKA - JiarpaMM ¥ TaOJTHII, UCTIOh30BaHUE
44 153. | v uHTEepHpeTaNNs JAHHBIX §13, m.40
154. | KonTpoabHblii cpe3 26.04
['pad, BepmuHa, pedpo. CreneHb 02.05
BepuInHbL. Yucno pédep u cymmapHas
creneHb BepmuH. [Ipencrasnenne o §13, m.41(8.3,4
155. | cBa3HoCTH rpada. Llenu u uKIIbI c.241)
[Tytu B rpacdax. O6xox rpada 02.05
(Oiinepos nyTs). [IpencraBnenue 06
156. | opuenTupoBaHHOM rpade
157. | IToBTopenwue. PanmoHamsHbIe qpoOH §4-7 03.05
[ToBTOpenue — rn.7,m.61-69 07.05
1349 158. | IloBropenue. KBanpaTHbie KOpHH r.8,m.71-78
159. | TloBropenue. KBagpaTHbie ypaBHCHHs 08.05




160. | [ToBTOpenue. HepaBencTa 14.05
[ToBTOopenue. CTeneHsb C MEIbIM 15.05
161. | moka3arenem
162. | IloBropenue. YeThIpeXyroabHUKH 16.05
163. | [ToBTOopenue. [Tnomans 16.05
[ToBTopenue. [TogoOHbBIC 17.05
164. | TpeyroJsHUKN
165. | Ilopropenue. OKpyXKHOCTH 21.05
166. | Pemenue 3amannii 1 yactu OI'D 22.05
167. | ATrecTanlMOHHbIC UCIIBITAHUSA 23.05
168. | Pewmenne 3amanuii 1 yactu OI'D 23.05
169. | Pemenue 3amannii 1 yactu OI'D 24.05

OINIUCAHUE YYEBHO-METOJAUYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O

10.

11.

12.

13.
14.

15.

=

OBECIIEYEHUS
OBPA3OBATEJIbHOI'O MIPOLIECCA
OcHoBHas JiMTeparypa:
BypmuctpoBa T.A. CoOopauk paboumx mnporpamMMm. 7-9 ximaccel: yde0. mocoOue s
obmeobpasoBar. opranuzamuii. — M.: [Ipocsemenue, 2018 r.

. Hypuuem FO.I1. Anrebpa, 8ki.: temarmueckume TecTwl/FO.I1. Qypunein, B.JI.Kponrays.-M.:

[Ipocsemenue, 2011 1.

3BaBuu JI.B. JIunaktudyeckue Matepuanisl o anredpe st 8 kinacca M.: [Ipocsemenne 2015 .
MakaperueB  FO.H.DnemeHTBl cTaTHCTUKM TeOpUM BeposiTHOCTe. Aurebpa 7-9 ki1 M.:
IIpocsemnienue 2009 r.

MakapeiueB FO.H. u np. Aunrebpa. 8 kmacc: y4yeOHUK aAis  00meoOpa3oBaTeNbHBIX
yupexaenuit/F0.H.Maxkapsiues, H.I.'Muntok- M.: IIpocsemenne, 2015 r.

Maprtsimosa JI.M.. KonTposnbHo-u3MepurenbHbie Matepuaisl. Anredpa: 8 kimace. — M.:, BAKO,
2010r.

Pypykun A.H. u ap. [loypounsie pazpabotku no anredpe k yueoHuky FO.H.Maxkapsruesa 8 kiacc.
Mockaa, «Bako», 2015 T.

Atanacsn JI.C. T'eomerpust 7 — 9. YueOHuk g 7 — 9 kiaccoB cpeaHed IIKoibl. M.,
«IIpocsemenuey, 2011.

Bbypmuctposa T.A. I'eomerpus 7 - 9 knaccsl. [IporpaMmsel 00111€06pa3oBaTeIbHBIX YUPEKICHUI.
M., «IIpocBemenner, 2011.

3uB B.I. I'eomerpust: aupmakt. marepuansl g 8 wi. / B.I. 3us, B.M. Meinep. — M.:
[Ipocsemenue, 2012.

Wzyuenune reomerpuu B 7, 8, 9 kiaccax: Meron, pekomeHjanmu: KH. aias yuurens / [JI.C.
Artanacss, B.®. byry3os, I0.A. I'na3zkoB u np.]. - M.: [IpocBemenue, 2010

Epmosa A.I1., T'ono6opoasko B.B., EpmoBa A.C. CamocTosiTeNIbHBIE M KOHTPOJIbHBIE PaOOTHI IO
anreOpe ¥ reoMeTpUH JiIs 7 Kiacca. — 7-¢ u3., ucnp. u jgon. — M.: UJIEKCA, - 2010.
KoHnTponbsHO-u3Mepurensubeie Matepuainsl. I'eometpus 8 k. H.®.I'aBpunosa, 2012r.

Mumenko T.M. I'eomerpust. Temarndeckue Tecthl. § kimacc / T.M.Mumenko, A.Jl.bauakoB. — 3-
e u3a., nopad. — M.: IIpocsemenue, 2013.

I'aBpunosa H.®. YHuBepcaibHble TOypoUHbIe pa3paboTKu o reometpun: 7 kinacc.- M.: BAKO,
2013r.

OobopynoBanue u nNpudOpPLI:
Tabmuie! o anredpe 7-9 kiacc.
Ha6ops! reomerpuyeckux ¢uryp.
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[InakaTel BETMKUX YyUYEHBIX-MAaTEMATUKOB.
KoMIuiekT 4epTéXHO-U3MEPUTENbHBIX HMHCTPYMEHTOB: JIMHEWKH, LUPKYJIH, TPaHCIOPTHUPSI,
TPEYroJbHUKHU (IPSIMOYTOJIbHBIHN, OCTPOYTOJIbHBIN, TYNOYTOJIbHBIN).

udposbie 0OpazoBaTebHbIE PeCyPChI AJI YYUTES

Matemaruka 5 — 11 knacc. [Ipaktukym. Dnexkrponnoe uznanue. Cepus 1C: mkona, mardgopma
1C: O6pazoBanue 3.0, 2006.

Marematuka 5-11 xmacc. Yuebnoe anekrponnoe uznanue. HIIDK, M3narensctBo «/Ipoda» u
000 «J10C», 2005.

Matemaruka u kouctpyuposanue. DYII. OO0 «IOCx», 2005.

«KuM» Mup nadopmatuku;

[Mpunoxenue “Maremaruka”, caiir: http://www.prosv.ru (pyopuka “MatemaTuka”)
MaremaTtuueckue 3TOAbL: http://www.etudes.ru

Hogeie TexHosioruu B oopazoBanuu: http://www.edu.secna.ru

CaiiT U1 MOATOTOBKY JOMAIHUX 3adanuii - http://uztest.ru

ITencoser, matematuka http://pedsovet.su/load/135

. Yuurenbckuii mopraji. Marematuka http://www.uchportal.ru/load/28
. Ypoku. Her. Jlnst yuurens marematuku, anreOpbl, reomerpun http://www.uroki.net/docmat.htm
. Buneoypoku nmo marematuke — 6 knacc , UROKIMATEMAIKI.RU ( Urops 2XKaGopoBckuii )

Hudposbie 00pa3oBaTenbHbIe pecypChl AJIsl YYAIMXCH:

WNuTtepakTuBHBIN yueOHUK. MaremaTuka 7 kiacc. [IpaBuia, 3a1auu, npumMepbl
http://www.matematika-na.ru

Dunukmonenus as aereir  http://the800.info/yentsiklopediya-dlya-detey-matematika
OHUMKIIOIE AU 1o MaTeMaTHKe
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/MATEMATIKA.html

CrnpaBOYHHK MO MaTeMaTHKe [T MKOJBHUKOB http://www.resolventa.ru/demo/demomath.htm
Maremartuka og-naita - http://uchit.rastu.ru
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